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Abstract 
 
There are ever increasing demands placed upon people who are involved in the healthcare 
sector to keep abreast of the required healthcare knowledge, including: new healthcare 
interventions; how to use new medical equipment. Mobile healthcare (mHealthcare) training 
programmes should assist hospital staff in covering these demands.  
At this point the healthcare training practices in the Jordanian hospital sector is 
restricted to traditional classroom mode where a facilitator provides and facilitates the 
instructional training resources. While at the same time, the adoption of mobile information 
communications technology (ICT) tools are used for the hospital’s communications. 
Consequently, an investigation of best mHealthcare training practice design in Jordan is 
warranted.  
This study investigates hands-on healthcare training experiences through a customised 
mHealthcare training programme. The participants’ performance was measured to provide 
the quantitative data for the statistical analysis; while qualitative data was obtained through 
semi-structured interviews conducted with some of the participants, immediately following 
their mHealthcare training programme.  
This thesis assists to identify best mHealthcare training applications-design practices 
and to understand the impact factors (social/cultural and adult learning context) in the use of 
mHealthcare training programmes, with a view to increasing the adoption of such best 
practices in Jordan. This healthcare information systems (IS) design-framework, which 
synthesises human-computer interaction (HCI) paradigms and the social/cultural impact of 
the mobile application training environments, innovates the design and development of 
mHealthcare training applications in Jordan. 
The study was conducted in two Jordanian hospitals by employing the use of a mobile 
healthcare training module using an iPad that was designed and developed by the researcher. 
The design was based on sound instructional design principles that involved an appropriate 
healthcare skill development framework based on patient and family rights issues. This thesis 
contributes to a new usability heuristic model of mHealthcare training applications that apply 
the mHealthcare best training practices.  
The data collection for the pilot study involved: semi-structured interviews; a pre- and 
post-test questionnaire; the validation study involved a questionnaire; and the main 
experiment involved: a pre- and post-test questionnaire. The semi-structured interviews were 
transcribed and analysed using the NVIVO software programme. The pre- and post-test data 
were analysed using the Quest interactive test analysis system. 
Abstract 
 
The contributions of this study are categorised as follows: improved methods of 
mHealthcare training performance measurement; identification of best practice in 
mHealthcare training programmes; a new mHealthcare training design-framework; and an 
innovative mHealthcare training applications usability heuristic model. 
Further research is recommended, such as: to investigate the other usage of 
mHealthcare training applications under multiple conditions (such as outside the work hours 
or hospital environments); identifying: the most suitable type of instruments needed to 
measure the mHealthcare trainees’ performance; barriers to the adoption of mHealthcare 
training programmes; and the general use and security of cloud computing used to deliver the 
mHealthcare training programmes.    
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Introduction                                 
 
OVERVIEW 
This research investigates the best online training practices in mobile healthcare 
(mHealthcare) training through effective human-computer interaction (HCI) design. 
Experiments were conducted in two Jordanian hospitals, involving the development, using 
instructional design (ID) principles, of a best practice mHealthcare training programmes, and 
its delivery. The term mHealthcare is used in this thesis to refer to healthcare training for 
hospital staff that is delivered to trainees through a mobile device (see Glossary of terms for 
other such definitions). This research contributes to the information systems (IS) field by 
extending the current usability heuristics applicable to the mHealthcare training industry 
through effective HCI design.  
This chapter is divided into the following sections: 
 background; 
 problem definition; 
 research motivation; 
 research aim; 
 research objectives; 
 research questions; and 
 chapter summary. 
 
1 
Chapter 
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1.1  BACKGROUND 
People involved in the healthcare sector must keep abreast of relevant medical/healthcare 
knowledge, including new health innovations, medical technology, and how to use state-of-
the-art medical equipment. Medical knowledge doubles every 20 years (Vakani et al., 2012), 
therefore keeping up with new healthcare knowledge requires a substantial commitment to 
healthcare training programmes. This need to continuously acquire and renew healthcare 
knowledge was the prompt for the researcher’s conception of a customised IS for 
mHealthcare training.  
The investigation involves the interaction of the following disciplines (see Figure-1.1):   
 
 HCI – to determine the interrelated technical/human IS requirements; 
 mHealthcare training – to provide the research instrumentation linked to the 
instructional content and cognitive performance measuring tools; 
 ID – leading the design, development and testing of the mobile training 
programme and the performance testing instrumentation; 
 social culture as it impacts the mHealthcare training environment and 
characteristics of adult learning as they impact on the healthcare training 
outcomes; and 
 usability heuristics as they pertain to mHealthcare training programmes. 
 
 
Figure 1.1: Interaction of disciplines for in mHealthcare training application (mHTA) design 
Healthcare 
training  
applications 
usability
HCI
ID
mHealthcare 
training
application 
(mHTA)
Social 
culture/ 
adult 
learning
Chapter-1: Introduction 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 3 
 
1.2  PROBLEM DEFINITION 
The latest mobile information and communications technology (ICT) tools are used 
extensively in the Jordanian hospital communications' processes (e.g., telephone/short 
message service (SMS) and the Internet). For example, SMS is used for patient appointments 
reminders, while the Internet is used for patient monitoring. In contrast, healthcare training 
practices in the Jordanian hospital sector are restricted to a traditional classroom mode, where 
a facilitator provides the instructional training resources and facilitates their use. At this point 
in time no mHealthcare training tools are used in Jordanian hospitals. 
An investigation of how best-practice mHealthcare training can be implemented in the 
Jordanian healthcare sector through effective HCI design is warranted. This study was 
designed to investigate mHealthcare training experiences through a customised mHealthcare 
training application (mHTA). The participants’ performance was measured to provide 
quantitative data for statistical analysis, while qualitative data was obtained through semi-
structured interviews conducted with the participants immediately following their 
mHealthcare training.  
This mixed-methods study will enable a deeper understanding of how hospital staff 
react to a customised mHTA. The research involves measuring the interactive effects of the 
HCI involved with use of a custom-designed mobile ICT training tool, and the effects of 
social/cultural issues (dietary traditions, religious beliefs and family commitments) on mobile 
training programmes.  
1.2.1 HEALTHCARE TRAINING 
In recent times continuous training has become a major requirement in healthcare education. 
Hospitals expect their staff to continually update their knowledge and skills. Most hospital 
staff members are fully occupied in their duties, and have little time for participation in 
formal training programmes (Lamba, 2011). Absence from their regular hospital duties for 
training purposes increases work pressure, shifting additional load onto other colleagues and 
disturbing overall hospital work flow (Lamba, 2011). 
A survey of American university students conducted in 2010 found that more than 30 
percent had taken at least one online course (Hachey et al., 2012). Online learning has 
become a crucial factor in the success of any instructional programme. Many universities and 
other educational institutions develop their own online learning programmes (Schwartz, 
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2012); in these home-grown instructional modules, the Web 2.0 multimedia platform is used 
to enhance instructional outcomes using interactivity features to link the learners and the 
instructors. Universities promote social networking using various ICT tools, like: different 
live chat systems; whiteboards; and teleconferencing. (Schwartz, 2012) noted that many 
students took online classes as well as normal onsite classes; these students performed better 
than those who followed the more traditional face-to-face study model (Schwartz, 2012).  
Lamba (2011) argued that teleconferencing is a useful tool for conducting training 
programmes that are running continuously. Teleconferencing can reduce the studying costs 
for undergraduate medical students, removing distance barriers to give them access to up-to-
date resources and medical experience (Lamba, 2011). Online training is also ideal for the 
hospital's general healthcare staff, who have busy schedules and often substantial travelling 
costs according to Lamba (2011). HCI contributes to improved user accessibility in many 
ways, as explained in the next section. 
1.2.2 HUMAN-COMPUTER INTERACTION 
The ultimate aim of most HCI research is to investigate how to help people perform computer 
tasks efficiently (Yang & Chen, 2009); input devices and software design influence 
interaction with any type of ICT tools (Hürst & Mohamad 2007). In this study, all 
intersecting HCI paradigms (from computer science, instructional science and cognitive 
psychology) will be synthesised to analyse the effectiveness of using an mHTA in delivering 
mHealthcare training courses. This study will involve the human-dimension and the machine-
dimension of HCI, as described by McKay (2008).  
1.2.2.1 Human-dimension 
HCI research usually concentrates on improving user accessibility, especially for those users 
who do not have the state-of-the-art technology (McKay, E, Martin & Izard 2005). Computer 
usability has two distinct contexts: the social context of the human-dimension, and the 
technical context of the machine-dimension. The latter relates to the performance of the more 
technical HCI issues that shape people’s perceptions of HCI (McKay, 2011). Janier et al. 
(2012) described HCI as the computer and human interacting with each other through a 
restricted designed interface.  
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1.2.2.2 Machine-dimension 
Current ICT tools help corporate trainers to acquire easy access to instructional resources, 
update instructional information, task scheduling and develop flexible instructional/learning 
environments (McKay, 2008). Similarly, it can be said that healthcare training based on 
simulation increases the trainee’s self-confidence in using new medical equipment such as 
ultrasound machines, by continually redeveloping their skills (Andreatta et al., 2011). 
Enabling the computer to assist people to complete their tasks efficiently and more safely is 
the main goal of HCI research (Yang & Chen, 2009). This study, investigates the use of an 
mHTA to deliver the instructional training tasks to assist healthcare employees complete their 
training tasks efficiently.         
1.2.3 mHEALTHCARE TRAINING 
An International Telecommunications Union (ITU) report published in 2011 shows that the 
number of mobile phone users worldwide had reached 5.3 billion; two billion (about one-
third of the world’s population) of the 5.3 billion are using the Internet (Callan et al., 2011). 
Because of their power and convenience, mobile devices are now being used in almost every 
aspect of peoples’ lives, and are increasingly playing a crucial role in global healthcare 
training and education. Mobile devices are now being employed to deliver public healthcare 
programmes that increase awareness of how to treat diseases; in diabetic prevention; in 
remote patient monitoring; in hospital data collection; and healthcare training programmes 
(Davies et al., 2012). 
mHealthcare training programmes have many advantages in healthcare studies. They 
greatly expand the size of the cohort, since the traditional classroom is limited to a few dozen 
participants. mHealthcare training environments enable more participants from many regions 
to attend training, thereby increasing shared knowledge acquisition and training experiences 
(Hewitt-Taylor, 2003). 
Mobile devices are already being used for education and training purposes by medical 
staff, patients and healthcare students. For example: mobile devices used in telemedicine; 
accessing patient records; general treatment; healthcare awareness or retrieving healthcare 
knowledge on the latest disease treatments; and SMS is becoming the standard for 
appointment reminders. In Kenya, government employs mHealthcare tools to efficiently 
manage HIV disease awareness programmes (Callan et al., 2011). Healthcare students use 
mobile devices to access their instructional programmes in multiple ways, for example, 
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downloading information using their handheld devices during their university lectures 
(Luanrattana et al., 2012).    
Nowadays, there are different usage modes for adopting mobile devices in training. 
For example, a learning management system (LMS) is one of the most basic access modes for 
using mobile devices in mHealthcare training. Since knowledge and information in the 
healthcare industry is increasing every day, so too is the use of the mobile applications that 
medical staff deploy to easily retrieve information they need to share with their patients 
(Ducut & Fontelo, 2008); patients can locate their own healthcare knowledge easily using 
their own mobile devices. LMS are also helpful in creating medical simulations for medical 
students (Ducut & Fontelo, 2008).  
In formal healthcare studies, it has been noted that there is a difficulty for students to 
interview patients for their study needs, and to gain an actual medical/healthcare experience 
(Ducut & Fontelo, 2008). Some hospitals in Jordan do not operate as educational institutes, 
and therefore may not have clear procedures and rules that permit students to approach 
hospital patients. However some hospitals are dedicated to work as educational/training 
hospitals and as such, students attend regular workshops with a healthcare mentor or medical 
field specialist who works with them and the patients. Using mHealthcare simulations 
reduces the ethical dilemma between educational technology adoption and ensuring patients’ 
rights, by helping the students to conjure up their medical patient cases. For example, 
anatomical case models’ simulation is used in teaching task-based clinical situations. Further, 
using simulators in healthcare training makes it easy and convenient for the students to attend 
their training any time, and without any limitations. Repeating their simulations many times 
over enables rapid skill acquisition and reduces errors, thereby ultimately improving patient 
health and safety (Ducut & Fontelo, 2008) . 
Another use of mobile devices in healthcare training is in the assessment of the 
participants’ knowledge. Testing regimes can include user-friendly mobile devices that 
effectively manage a large number of participant assessments. These digital devices are more 
secure and accurate than traditional assessment processes, with real-time results obtained 
with less effort, time and cost. Students in healthcare studies use mobile tools (such as 
MedCalc) for clinical computations. Some Internet applications provide access to a variety of 
healthcare processes, such as clinical decisions, clinical notes and prescription writing. 
Moreover they can be synchronised with the hospital’s healthcare information system (HIS) 
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and electronic medical records (EMR), as well as helping in documenting administrative 
work, healthcare studies and medical care (Ducut & Fontelo, 2008).    
Finally, medical staff can benefit from virtual training environments by way of social 
media tools such as social networking websites, blogs and podcasts. These Web 2.0 
technologies enable increased collaboration between trainees and their facilitator, helping 
everyone to share their updated knowledge easily, wherever they are in the world (Ducut & 
Fontelo, 2008). Using smart devices, medical staff and students can participate in real-time 
autonomous learning/training experiences.   
1.2.4 INSTRUCTIONAL DESIGN 
The most successful mHealthcare training tools deliver the best programmes when they are 
underpinned by robust ID and appropriate learning theories. According to Mat-Jizat (2012), 
behaviourist, cognitivist and constructivist ideologies shape the ID characteristics for 
effective online instruction. It should be noted here that there are differences between 
instructional theories and learning theories (Reigeluth, 1983). The latter helps us to 
understand ‘how people learn and understand the learning process,’ while the principles of ID 
concentrate on the ‘instructional delivery modes that focus on the task analysis processes’ to 
follow the course objectives that develop the sound instructional activities and instructional 
content materials that will enable the trainee to reach the expected instructional/learning 
outcomes (Reigeluth, 1983).  
Similarly in mHealthcare education/training, the participant’s behaviour should be 
considered by the IS designer while developing the learning content. For instance: 
predetermined participant behaviour will affect the instructional outcome. As such, the 
principles of ID are used to identify learning sub-skills and the associated tasks that assist the 
trainee to acquire the expected instructional outcomes (Mat-Jizat, 2012). 
The second set of theories to be considered for implementing mHealthcare education 
are the cognitive theories, which focus on people’s internal mental processes during their 
learning (McKay, 2000a), and as such look beyond behaviour (as described by Mat-Jizat, 
2012). The ID adopted for mHTA should consider cognitive theory either in the delivery 
phase of the instruction/training or in the assessment phase (McKay, 2000b).  
The third set of theories that are important for mHTA design are from constructivism 
as they define the construction of individual learning strategies, when the learner creates new 
ideas and constructs new concepts (Mat-Jizat, 2012). 
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1.2.5 SOCIAL CULTURE IMPACT 
The activity theory paradigm is an effective social-culture theory which is well suited for this 
study; it facilitates analysis of human activity and the interaction between the learner’s 
consciousness and their learning activities within the (digital) mobile device environment 
(Uden et al., 2008). The key theoretical principles of the activity theory paradigm are 
internalisation/externalisation, hierarchical structure, object orientation, mediation and 
development (Uden et al., 2008). Activity theory frames relationship templates to highlight 
the conceptual tensions during organisational change that include new tools, goals within the 
digital artefacts, people’s roles and organisational rules (Uden et al., 2008). Activity theory 
was modelled in 1987 by Engeström to unify human beings’ activities.  
Consequently the work activity triangle was devised, to include: transition and 
exchange between instruments which is the mobile devices, the ID subject which is the 
healthcare training content, digital objects, community (hospital staff), rules (hospital 
governance), and division of labour (Ditsa, 2003). As shown in Figure-1.2 for example: (1) 
nurses and physicians represent the participants' attribute; (2) the mHealthcare training 
courseware is the digital artefact attribute; and (3) the ICT training tool (iPad application) 
represents the instructional vehicle/attribute. These three attributes interact with the hospital 
governance/rules: attending mHealthcare training courses, the hospital administration 
(mHealthcare training community), and the division of labour. These attributes were used to 
analyse the human activity to design the mHealthcare training courseware and to investigate 
the social/cultural impact of the ICT training tools’ integration with the mHealthcare training 
course.  
It is anticipated that the professional educational IS design features developed in this 
research will allow the trainee to gain a comfortable feeling of usability that enables them to 
gain more positive Web-mediated instructional/training experiences (Hsu et al., 2006). 
Different user groups have different expectations. For example, an adult trainee might prefer 
a simple instructional environment, while a school-based student-learner might prefer a 
multilayered  ID that includes multiple occurring tasks (Hsu et al., 2006). Figure-1.2 shows 
this key interaction attribute as described in the activity theory as it impacts upon the design 
and development of the mHTA that was built for this study. 
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Figure 1.2: mHealthcare work involved in the mHTA, adaptation from (Engeström, 2001) 
 
Furthermore, The interaction between the trainees and their institutional goals act as 
crucial factors in their satisfaction (Frydenberg, 2007). Moreover, the increasing adoption of 
smartphones and mobile applications emphasises another aspect related to a number of 
interrelated issues. For instance: the adoption of ICT tools and the level of the participant’s 
information technology (IT) skills (McKay, 2003a); the availability of mobile network 
coverage (McKay, 2006); the ability to acquire the mobile device (McKay, 2005) that is 
required to run the training application; the ability to use this device; the technical issues; and 
the support that helps to resolve any practical aspects while learning using these mHealthcare 
training tools (McKay & Henschke, 2009) . 
1.2.6 ADULT LEARNING IMPACT 
To retain the motivational interest of adult trainees, adult learning theory is often used to 
underpin the design, development and delivery of Web-mediated instructional materials 
(Grant, 2010). Organisational training programmes are thereby developed to improve 
employees’ performance (Kenner & Weinerman, 2011).  
 
 
 
Instruments
ObjectSubject
Rules Community Division of Labor
OutcomeNurses and Physicians mHealth training course
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The key assumptions of adult learning theory are listed below. Adult learners are: 
 self-directed; 
 purpose-oriented; 
 internally motivated; 
 practical learner; 
 need relevancy; 
 have myriad life experiences; and 
 want respect (Knowles, 1980). 
1.2.7  PRINCIPLES OF THE USABILITY HEURISTICS MODEL 
Mobile learning is defined in the literature as using mobile devices to efficiently present the 
learning content, and to provide: the interaction between the instructor and the learner, and to 
provide for the learners’ autonomy (Jin, 2009). Web-mediated and ‘mobile learning’ can 
intersect to provide online learning experiences anytime and anywhere (Qian et al., 2008). In 
research into online nursing education conducted at an Australian University, health 
informatics was included as part of the core curriculum to give the nurses basic computer 
literacy skills; the recommendation was that medical students and educators could share their 
knowledge and experience using ICT tools online (Kenny, 2002). 
Learning experience using mobile (software) applications have different features over 
traditional learning modes, such as: privacy; learning preference support; data capture; 
automatic context receipt; and user control (Yuen & Yuen, 2009). Nielsen (1995) 
summarised the usability features and design standards for computer screen interfaces in a 
usability heuristics model consisting of ten principles:  
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Nielsen’s (1995) ten principles of usability heuristics: 
 visibility of system status; 
 match between system and the real world; 
 user control and freedom; 
 consistency and standards; 
 error prevention; 
 recognition rather than recall; 
 flexibility and efficiency of use; 
 aesthetic and minimalist design; 
 help users recognise, diagnose, and recover from errors; and 
 help and documentation. 
1.3  RESEARCH MOTIVATION 
In recent times, mHealthcare training has become a major training requirement in healthcare 
education (Bakkar & McKay, 2014). Hospitals expect their staff to continually update their 
knowledge and skills with the latest developments in healthcare. This drive for ongoing 
education is used to reduce the gap between practitioner’s existing knowledge and the 
constantly changing development of new healthcare procedures. Since most hospital staff 
members are fully occupied in their duties, they are often prevented from participation in 
formal training programmes (Lamba, 2011). This type of absence from their regular duties 
increases work pressure; shifting additional load onto other colleagues and causing 
disturbances to overall hospital work flow. 
ICT tools are emerging as a crucial part of hospital infrastructure. The HCI involved 
in this infrastructure can be discussed from two points of view: the human-dimension and the 
machine-dimension (McKay, 2008). The human-dimension involves the use of ICT tools in 
jointly managed operations, in which specialised staff collaborate with each other from 
various locations, training programmes, and local and international conferences. Yet the more 
common view of HCI is to acknowledge the machine-dimension, in which ICT tools are 
described to combine the different technologies people use in their computing activities 
(McKay, 2000a).  
mHealthcare training programmes rely on mobile computing devices such as iPads 
and smartphones, which combine both HCI dimensions, as they depend on specialised ICT 
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tools that are easy to use. Hospitals that deploy such HCI environments should understand the 
ramifications of the distinction between the human-dimension (usability issues) and the 
machine-dimension that dictates the technical aspects of these digital solutions (McKay, 
2008). It is predicted that the adoption of these mobile ICT tools will continue to increase in 
the hospital environment according to (Marrow, 2005). 
1.4  RESEARCH AIM 
The primary aim of this research is to identify the best practice in design and to understand 
the factors (social/cultural and adult learning) that determine people’s preferences in using 
them, with a view to increasing their adoption in Jordan. 
1.5  RESEARCH OBJECTIVE 
The objective of the research is to create a design-framework that synthesises HCI paradigms 
and the social/cultural impact of mobile training environments to guide the design of 
mHealthcare training (software) applications for use in Jordanian hospitals. 
1.6  RESEARCH QUESTIONS 
1. What is the best practice for designing 
mHealthcare training programmes in Jordan?  
2. What is the optimal design framework for 
establishing mHealthcare training programmes 
that apply such best practice in Jordan? 
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1.7  CHAPTER SUMMARY 
This chapter explains the background to set the context for the work, the research aims and 
objectives that engender the research questions. It explains the main factors that impact 
mHealthcare training programmes to understand the best delivery practices using mobile 
computing devices, giving rise to a mobile healthcare design-framework. It also illustrates 
how the interaction of social/cultural issues and HCI paradigms and cognitive theories may 
enhance the design of mHealthcare training courseware. An additional research outcome will 
be the development of innovative usability heuristics that are applicable to the mHTA design. 
The next chapter will discuss the study conceptual framework. 
 
 An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 14 
 
Conceptual Framework                                 
 
 
 
OVERVIEW 
This chapter discusses the conceptual framework, which represents the knowledge domains 
that underpin this research study. Part-1 describes the psychometric model involving the item 
response theory (IRT), that is used for analysing categorical data to measure the effectiveness 
of mHealthcare training programmes (Wu & Adams, 2007). mHealthcare training was 
investigated because mobile technology has become such a valuable tool for efficiently 
delivering up-to-date training materials to healthcare staff. Part-2 focuses on the knowledge 
domains of human-computer interaction (HCI) involved in the mHealthcare training, 
outlining the usability characteristics of mHealthcare training (software) applications 
(mHTA) using Nielsen’s ten usability principles (Nielsen, 1995). Intersecting HCI paradigms 
(from computer science, instructional science and cognitive psychology) underpin this 
research. Part-3 presents the principles of instructional design (ID) of the training content, 
elaborating the aforementioned theoretical paradigms into the conceptual framework used for 
this research.  
The chapter is divided into the following sections: 
 mHealthcare training performance measurement;  
 human-computer interaction; 
 instructional design; and 
 chapter summary. 
2 
Chapter 
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2.1  mHEALTHCARE TRAINING PERFORMANCE MEASUREMENT 
This section covers: mHealthcare training; the measurement of participant performance in 
mHealthcare training (including the item response theory (IRT)), the knowledge development 
matrix; and developing an effective measurement instrument; human-computer interaction 
(HCI); and instructional design (ID). 
2.1.1  mHEALTHCARE TRAINING 
mHealthcare training is defined as the use of mobile computing devices such as iPads and 
smartphones. These devices rely heavily upon information and communications technology 
(ICT) tools for training programme delivery (Doswell et al., 2013). Callan et al. (2011) gives 
the name 'mHealth education' to the deployment of mobile applications in training or to the 
provision of healthcare information directly to patients in addition to the support of 
healthcare supervision.  
Due to the popularity of smartphones, hospital staff are increasingly adopting 
mHealthcare strategies (Haithcox-Dennis et al. 2012). It is estimated that by 2015 one-third 
of smartphone users will be using health-related applications (Haithcox-Dennis et al. 2012). 
mHealthcare training programmes utilise distributed instructional programmes to present 
meaningful and realistic practice demonstrations. Moreover, smartphones assist in eTraining 
through enabling distributed delivery of instruction strategies with a duality mode that 
presents a blended learning/training experience, combining both the time and the distance 
with instructional delivery that also includes face-to-face interaction. This feature is one of 
the main advantages of implementing mHealthcare training in rural and distant communities 
(Willems et al., 2013).  
The benefits of mHealthcare training for healthcare trainees are many. One is 
accommodating a larger trainee cohort than is possible in traditional classrooms. Another is 
catering to geographically dispersed trainees (Hewitt-Taylor, 2003). On the hospital 
administration side, the adoption of mHealthcare training enables the administration staff to 
formalise and easily monitor their training rules and procedures. Some issues will remain 
unresolved throughout this study, including: the cost-effectiveness of mHealthcare training 
programmes; the set of hospital governance policies and procedures that are affected by 
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mHealthcare training programmes; and the effects of the training sessions on the trainees’ 
productivity and performance. 
2.1.2  MEASURING PARTICIPANT PERFORMANCE  
As mentioned earlier, the Rasch IRT model will be used for analysing the participants’ 
performance outcomes in terms of their level of cognition and the changes in their healthcare 
knowledge after attending the mHealthcare session (Izard, 2005a). This process will involve 
categorical variable measurement, defined as the linkage between objects and numbers or an 
event based on a rule and occurring at four levels: ordinal; interval; nominal and ratio (Bond 
& Fox, 2007). The definition of cognitive performance measurement requires the measuring 
variables to be allocated according to the Rasch measurement of rules that generate a 
unidimensional scale that presents the performance outcomes of the relative human 
performance and the test-items values of each unit maintained along the whole scale (Bond 
and Fox, 2007). 
Yet numerical measurement proportions are often calculated based on rules that create 
numerous indicators of human performance, which are commonly used in the scientific 
research that cannot be qualified to be a statistically reliable measurement. The Rasch 
measurement model, however, can be used to produce a real interval scale to correctly 
measure performance for the social sciences, while maintaining sound scientific measurement 
principles. Rasch ‘estimates’ are widely used to study educational performance outcomes 
such as individuals’ relative ability, their attitudes, and the difficulty of test-items (Bond and 
Fox, 2007). 
Many unfounded measures are used by researchers before they are correctly 
standardised (Bond and Fox, 2007). Even though such measurements appear to afford 
precision and reliability in resetting the (measurement) unit, identifying the correct physical 
size can remain unclear. Rasch (1960, p117) wrote: 
"…..a person having a greater ability than another person should have the 
greater probability of solving any item of the type in question, and similarly 
one item being more difficult than another means that for any person the 
probability of solving the second item is greater one."  
Rasch talked about human science specifically where the objects can be concatenated 
physically, that we can use a simple ruler as a fundamental analogy as a measuring device.  
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However, to apply this common measurement tool in human sciences is a difficult 
scenario, and may not work even with well-understood entities such as density and 
temperature. For example, measuring the temperature depends on theories that describe how 
some substances behave in response to temperature changes, so the temperature cannot be 
measured directly; instead its value is estimated by recording its effect on other substances. 
Consequently, cold weather can produce a negative value, with the ‘sweating case’ meaning a 
very high positive value. And so, the fundamental measurements are either based on daily 
lifestyle scales with single attributes, such as weight and length, or are physically 
concatenated along the measurement scale. In the human sciences, the two attributes 
measured by the Rasch model relate to both the difficulty and the ability. For instance, the 
athlete’s jumping ability and difficulty rating of the jump, are measured on the metre-scale; 
so the height of the bar indicates the difficulty of the athlete’s jump and the athlete’s recent 
results provides an indication of his or her ability. 
2.1.3  ITEM RESPONSE THEORY (IRT) 
Wu and Adams (2007, p19) defined the construct as "...what we are trying to measure; before 
starting development of a test instrument, the construct must be clear." In the case of 
mHealthcare training, the target is to measure the effectiveness of using mobile devices in the 
delivery of training to the healthcare members. The test instrument for this study was 
designed to measure the participants’ learning changes after attending the mHealthcare 
training course. 
The pre- and post-test questionnaires were designed to measure the latent traits of 
each mHealthcare training participant. The latent traits of the designed mHealthcare training 
model using the IRT are shown in Figure-2.1; the level of the mHealthcare training trait is 
reflected by the item responses and the pre- and post-test scores. 
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Figure 2.1: mHealthcare training latent variables, adaptation from (Wu & Adams, 2007) 
In Figure-2.1, the latent variables (or big idea) are the mHealthcare training 
knowledge construct to be measured. Examples of the latent variables could be healthcare 
participant understanding of 'patient and family rights' (PFR) as one of the quality standards, 
such as: patient confidentiality; privacy; appropriate assessment; and management of pain 
(the little ideas). 
Each participant response on each test-item is observable, and the test-items were 
designed to tap into the mHealthcare knowledge construct; thus the participant’s level on the 
latent variables can be measured through the test-item responses. The test-items represent 
little ideas based on the bigger idea of the latent variables. For example, if the latent variable 
is patient confidentiality, then the test-items are individual questions about specific 
knowledge or skills in understanding patient confidentiality. As long as all the test-items tap 
into the same latent variable, the test-items can be changed; the level of the latent variable 
can still be measured effectively.  
2.1.4  BUILDING AN EFFECTIVE MEASUREMENT INSTRUMENT  
The first step in building the test-item instrument was to identify the knowledge construct to 
be assessed, namely the PFR skills. The second step was to meet the IRT assumptions of 
unidimensionality and local independence (Baylor et al., 2011). The individual test-items 
were developed to address only one dominant dimension of the knowledge construct. For 
example, some items tested the knowledge of the participant about the confidentiality of 
patient information or another dominant knowledge dimension such as patient privacy, and so 
the test instrument was developed to meet the unidimensionality principle of IRT. 
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2.1.4.1 Dichotomous model  
The Rasch model has different approaches and measurement models to assist the researcher 
to build robust test-item instruments. At the core of this approach is the 'dichotomous model,' 
which is used to analyse binary data (Bond & Fox, 2007). For example: dealing with gender, 
or identifying a direction (left or right). The most common format used to collect 
dichotomous data is by multiple choice; the answer generates a ‘1’ score if correct and a ‘0’ if 
not. A dichotomous model and a partial credit model (PCM) that are discussed in the next 
section, were used to measure the participants’ change in knowledge after attending the 
mHealthcare training course. 
2.1.4.2 Partial credit model  
The second Rasch measurement model used in this research is the 'partial credit items 
scoring,' which assists to extend the Rasch model into a rating scale; that model is usually 
called a partial credit model (PCM). It was developed by Geoff Masters from Melbourne in 
Australia; it incorporates the probability of having different responses for different items in 
the same test (Bond & Fox, 2007). Partial scores are awarded for partial correct answers and 
so the range of scores may vary from completely correct to completely incorrect. This scoring 
technique provides an ordered series of steps that are scored in the same range to assist in 
giving a correct partial score.   
The partial credit items scoring used to construct the test-items that were used in both 
pre- and post-test-items instrument to highlight the knowledge changes and cognition of the 
training course material were based on a knowledge development matrix (see Tables-5.1 and 
5.2). For example, to test the participants’ knowledge about patient confidentiality, the 
following partial credit items were used in the example question that asks: 
“Provide three examples of how you can promote the right to protect a patient’s information?” 
The correct three examples are: 
1. not posting private information on patient’s hospital-ward door; 
2. not holding patient-related discussions in public places; and 
3. protecting the patient's file and keeping it updated. 
In the partial credit model there is a maximum credit score for each test-item. For 
example: the maximum credit score in the previous example is a '3.' The participants could 
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provide one correct answer and be awarded a score of '1,' two correct answers be awarded a 
score of '2,' or three correct answers be awarded a full score of '3.'    
2.2  HUMAN-COMPUTER INTERACTION (HCI)  
In this study, all intersecting HCI paradigms (computer science, instructional science and 
cognitive psychology) were utilised to analyse the effectiveness of the mHealthcare training 
courseware design.  
2.2.1 HCI DIMENSIONS 
ICT tools are emerging as a crucial part of hospital infrastructure. Currently, a healthcare 
information system (HIS) and electronic medical records (EMR) IS are used to update 
hospital staff with timely information on patient healthcare histories (Bakkar & McKay, 
2014). This study will involve both the human- and the machine-dimensions of HCI as they 
relate to the mHealthcare domain.  
2.2.1.1 Human-dimension  
In any development of online courseware, the designers cannot simply ignore the socio-
human issues of computer usage. HCI research usually concentrates on improving user 
accessibility, especially for users who may not have state-of-the-art technology (McKay, 
2005b). As previously noted, computer usability has two distinct contexts: the social context 
in the human-dimension, and the technical context in the machine-dimension; the latter 
relates to the performance of the more technical HCI issues that shapes people’s perceptions 
of HCI (McKay, 2011). Yet the human-dimension should be used in framing online training 
strategies, to better understand how adult learners participate in their online training. For 
example, accounting for the learner’s prior knowledge increases their participation, 
satisfaction and instructional outcomes in online courses (McKay, 2011).  
Hospitals expect their staff to continually update their knowledge and skills with the 
latest developments in healthcare using mHealthcare training courses. This drive for ongoing 
training is used to reduce the gap between the practitioner’s existing knowledge and the 
constantly changing development of new healthcare procedures. Since most hospital staff 
Chapter-2: Conceptual Framework 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 21 
 
members are fully occupied in their duties they are often prevented from participation in 
formal training programmes (Vakani et al., 2012).  
2.2.1.2 Machine-dimension  
Corporate/government programmes that train mature-age employees in the use of computers 
and ICT tools often face technical problems (McKay, 2011). In general, older people may 
lack the computer skills to effectively manage the ICT tools deployed in e-learning courses 
(Mat-Jizat, 2012). Web-mediated learning programmes often involve rich internet 
applications (RIA), artificial intelligence, and an IS that requires a corporate IT (technical) 
help-desk to support and facilitate the use of computers by such ordinary (non-technical) 
users (McKay, 2008).  
Current ICT tools give teachers and corporate trainers easy access, update 
information, task scheduling and develop flexible learning environments (McKay, 2008). 
Similarly, that training based on simulation increases trainees’ self-confidence in using new 
medical equipment such as ultrasound machines, by continually redeveloping their skills 
(Andreatta et al., 2011). The interaction between the learner/trainee and their institutional 
goals are major persistence factors, since they are crucial to a learner/trainee’s satisfaction 
(Frydenberg, 2007). 
2.2.2 THEORETICAL PARADIGM MODEL 
Individual and organisational interactions are represented in this framework: (see Figure 2.4). 
Defining the individual’s knowledge construction will take an active learning approach, but it 
was in both the individual and the organisational levels of the conceptual framework that the 
hospital’s social/cultural issues, as they relate to the integration of the ICT tools, were 
studied, drawing on the adult learning and activity theories. Adult learning theory was used to 
explain the trainees' motivational interest (Grant, 2010), through a combination of the 
participants’ prior domain knowledge of what they learned from the mHealthcare training. 
Figure-2.4 shows the theoretical paradigms of the mHealthcare training course, and the 
individual and organisational factors affecting the design of the mHealthcare training 
application (mHTA).  
The triangular relationship model consists of three embedded exchanges that serve to 
triangulate the mHTA courseware design (see Figure-2.2; see chapter-1 1.2.5 Social Culture 
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Impact, for the full details). The base-point of the right triangle represents the ID paradigm 
(first principles of instruction). While the base-point of the left triangle shows the 
social/cultural impact of integrating ICT tools. The apex of the outer pyramid shows where 
the two baseline triangles intersect to depict the Web-mediated and mobile training 
environment (digital artefacts).  
 
Figure 2.2: Engeström model of activity theory (Engeström, 2001) 
Finally, the research participants in this study are shown in this relationship model as 
hospital physicians/nurses employed in the Jordanian community hospitals. They are the key 
human-dimension/actors in the model. The final research outcomes will be measurements of 
the effectiveness of the online mHealthcare training course delivered to the healthcare 
community.  
2.2.2.1 Best practices 
One may ask, ‘what is the best practice for conducting online mHealthcare training 
programmes?’ A preliminary review of the literature reveals that many researchers discuss 
best practice for the delivery of online education. This study’s aim was to conceptualise the 
mHealthcare training elements that constitute best instructional online practices in the 
healthcare industry, and how to implement them in Jordan. 
Hachey et al. (2012) examined students that take at least one online course – when 
asked “could this experience be a good measure to predict whether they can enroll easily 
with any future online course?” It was agreed from their responses that students’ online 
experiences play a role in their future online course enrollment. 
Mediating Tools 
ObjectSubject(s)
Rules Community Division of Labour
Outcome
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Wenger (2004) explained that ‘common of practice’ can be attributed to three 
elements such as: domain, community and practice. Hamilton (2011) mentioned that the same 
people from the same domain address, and the same area of knowledge defined practice as 
‘the doing’ and said that the community is a group of people working together to achieve 
something different by forming a relationship to achieve their common purpose.  
2.2.2.2 Best practices design-framework 
Again, one may ask ‘what is the framework for conducting such online mHealthcare training 
programmes that apply the best practices?’ It has been shown that the lack of clear strategies, 
will always act as a source of confusion between the students’ expectations and the 
facilitating faculty. These key roles and competencies are a major part in any online 
framework (Abdous, 2011). Baran and Cagiltay (2010) drew on the ‘activity theory’, which 
helped them study each individual among the surroundings, and to understand the social 
impact of online study. They demonstrated that an online community-of-practice framework 
enabled the experienced teachers to share their knowledge online. Their main research 
finding was that the participants’ level of understanding increased and their knowledge and 
professional experience developed; the participants unified their field of practice with their 
learning activities. 
In the design process adopted for this mHTA, it was assumed that the usual ideologies 
of best practice to conduct mHealthcare training, would affect the design of the mHTA. 
Therefore, the researcher first investigated the individual factors that would be necessary to 
familiarise a healthcare training developer understand the individual needs of healthcare 
employees. Upon this acquisition of expert background knowledge, training developers can 
enhance the building of their healthcare applications; involving better ICT training tools and 
assessment instruments to monitor performance outcomes of an individual’s training journey. 
Furthermore, a primary objective of this research is to investigate the mHTA 
effectiveness on an individual's knowledge/cognition development, drawing on David 
Merrill's 'First Principles of Instruction' (Merrill, 2002). Therefore, the mHTA was developed 
to present customised courseware that is underpinned by these well known ID-principles to 
assist with the individual's cognition of the courseware material. 
In the organisational level of Figure-2.4 the investigation elaborated using the adult 
learning and the activity theories, to study the social culture impact of using mHealthcare 
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training tools on the hospitals in Jordan. It is proposed that such mHealthcare training will 
enhance the hospitals' organisation performance measures and promote better outcomes.  
2.2.2.3 Adult learning theory 
In general, the hospital healthcare training environment is trainee-centred environment, where 
adult learners should take responsibility for their own training and have responsibility for the 
direction it takes. The consequences for ID of online mHealthcare training is that adult 
learners usually need to install the designated application(s), follow the training instructions, 
make sure that the learning environment is suitable for them, and be assured they will be able 
to acquire the required knowledge.  
The training design-framework used in this study was based on sound ID principles 
(Merrill, 2002) to assist the hospital healthcare trainees complete their training, and to 
support the hospital trainers to run the mHTA. The main screen architecture involves 
information buttons that contain the course objectives and an instructional tutorial. The 
course is partitioned into two levels patient and family rights-1 (PFR-1) and PFR-2; under 
each level, the training content is divided into smaller tasks. Each task is explained in step-
by-step instructions that were based on Merrill's 'First Principles of Instruction' (Merrill, 
2002). 
So the adult learner can choose the appropriate topic, their training level and then start 
from any task within the same level; they can go forward and backward within any of the task 
content. They can read any task or level as much as they can recursively, and can access the 
application at anytime and anywhere an Internet connection exists. 
Adult learners commencing their mHealthcare training have individual and/or 
organisational goals. Their individual goals may include: gaining extra knowledge and 
learning; improving work skills; continuous learning and education; linking their life 
experience with their education; coping with knowledge changes and new technology. Their 
organisation goals may include: performance measurement; organisational development; 
strategic development; innovation and technology adaption; application of new best practice; 
standards and rules. Concentration on these goals meant that the ID for the mHTA 
courseware development and delivery needed a separate screen display that listed the set of 
goals linked to the learning objective in each (instructional level).  
The adult learners in the healthcare field have various internal and external motivation 
factors. For instance: the internal factors may include personal development, knowledge 
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development, self-esteem and social respect. While the external factors could be job 
satisfaction, career promotion, and financial and economic growth (Grant, 2010). To 
encourage trainee/students and motivate them to continue their mHealthcare training 
programme, the mHTA provides a ePedagogical outline of these internal and external factors. 
For example, the task description is linked with many symbolic and real-life pictures to 
motivate the imagination and assure the trainee that the training is beneficial for their 
personal knowledge acquisition/development. The ID involves a 'have a go' stage to measure 
the trainees’ progress in understanding the task and provide immediate feedback. 
Adult learners prefer to link their training with their real-life work experiences and 
practices; they are problem-based learners. Hence, the mHTA involves case studies that link 
the trainees with their real-life work practices. And so, and the course materials are supported 
with examples and non-examples of the same task. In addition, role-play videos are used to 
summarise the tasks. The application’s static (graphics) images present similarly realistic 
examples. 
The reason for attending such training is very valuable to the adult; they need to know 
the relevant reasons and benefits for their training, such as: knowledge development and 
career development. To gain their training relevancy, they require knowing how to fit the 
training into their own learning needs context. As a consequence, for that, the ID-framework 
is divided into relevant tasks; each task directly explains each instructional stage, such as: 
'just the facts,' 'the lesson' and '(concepts) behind the lesson.' All of these instructional 
elements include summaries of the relevancy of the training. 
Adult learners construct huge amounts of learning experiences and knowledge 
throughout their life. And so, they may compromise their learning with their practical 
experiences, enriching their learning environments with their own background diversity and 
social lifestyle. As a consequence, for that, the instructional design involves a final case study 
at the end of each task to link the adults’ learning process with the real-life scenarios facing 
them during their work experience.  
Due to their age and accrued wisdom/personal experiences, adult learners should 
usually be respected and treated in an appreciated way. Consequently for the ID 
development-brief adopted for this mHTA offers the trainee a system-feedback option to 
gather the user/trainee's opinion. This means, involving the option for capturing their 
suggestions relating to the courseware functionality. For example: allowing them to navigate 
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easily to start their learning/training from any task-level; the use of case studies; and the 
video demonstration to facilitate the training.  
2.2.2.4 Activity theory - social-culture impact 
This research draws on the second generation of Engeströms model of activity theory (Figure 
-2.2) to consider the social-cultural impact of using the mHTA, and to analyse the human 
activity and the interaction between the learner’s consciousness and their learning activities 
within the (digital) mobile device environment (Uden et al., 2008). 
Engeström argued in his model that any activity system (in this study, the activity 
system is the mHTA) that has three valuable elements that exchange the knowledge and the 
tension among: the subject/participant, the object and the tools. In this study the participants 
are the hospital healthcare workers, the object is the PFR material and the tools are the ID 
training strategies, which underpin the mHTA; the outcome is the trainee's performance of 
the training application  (McMillan, 2009). 
The key theoretical principles of the activity theory are: internalisation/ 
externalisation; hierarchical structure; object orientation; mediation; and development (Uden 
et al., 2008).  
The reason for using the activity theory in this research study is to investigate the 
social-culture impact of using the mHTA as a viable and effective mHealthcare training tool. 
As such, it frames relationship templates to highlight the conceptual tensions during 
organisational change, including: new tools; goals within the digital artefacts; people’s roles; 
and organisational rules (Uden et al., 2008). Using activity theory, the research has been able 
to investigate the impact of using such mHealthcare training tools on the organisation 
(hospital), and the tension of those changes among the hospitals' healthcare staff, concerning: 
division of labour; organisation rules to consider the best practices for using such a mHTA; 
and the guidelines for a training design-framework that draws on best practice.  
Figure-2.2 shows the key attribute interaction described in the activity theory as it 
impacts upon the design and development of mobile mHealthcare training courseware. 
Consequently a 'work activity triangle' was devised to include: transition and exchange 
between instruments; instructional subject; digital objects; community; rules; and division of 
labour (Ditsa, 2003), as shown in Figure-2.4. Nurses and physicians represent the 
participants' attribute, the mHealthcare training courseware is the digital artefact attribute, 
and the ICT tool is the iPad application that represents the instructional vehicle/attribute. 
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These three attributes interact with the hospital governance/rules: attending mHealthcare 
training courses, the hospital administration (mHealthcare training community), and the 
division of labour. Those attributes were used to analyse the human activity to design the 
mHTA courseware and to investigate the social/cultural impact of the ICT tools’ integration 
with the mHealthcare training course.  
2.3  INSTRUCTIONAL DESIGN (ID) 
This chapter part provides an overview of the ID knowledge domain that underpins this 
research, namely the mHTA courseware, and for the development of the PFR 
knowledge/performance measurement test-items.  
2.3.1 FIRST PRINCIPLES OF INSTRUCTIONS 
This thesis demonstrates the ID principles defined by Merrill (2002) in a mobile instructional 
media delivery environment. Adult learning and activity theories were used to explain the 
impact of social culture on mHealthcare training outcomes. For example: behavioural 
interventions are one of the key advantages compared to face-to-face training (Tate et al., 
2013), yet the most effective ID involves a problem-based learning environment (Merrill, 
2002). It is proposed here that instructional training designers of mHealthcare platforms need 
to consider the adult trainee’s learning needs because of their valuable work contribution in 
the hospital workforce (Pate & Du, 2008).  
The ID process in this instance can be described as an information system (IS) 
consisting of training/learning materials, trainees/learners, healthcare instructor(s) and a study 
environment, all interacting to reach the learning objectives (Dick et al., 2005). David Merrill 
(2002) reviewed various instructional theories and summarised their common principles into 
five principles of effective instruction; in this study, these first principles of instructions were 
used to design the mHealthcare training instructions and deliver these training materials on an 
iPad.  
Hence the mHTA was themed based on these first principles of instructions. Figure -
2.3 shows the phases of effective instruction (Merrill, 2002). The first section is the required 
skill to learn the PFR principles representing the 'problem centred' phase. The second section 
is the use of graphics and videos, which implement the 'demonstration' and 'activation' phases 
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PROBLEM
ACTIVATIONINTEGRATION
APPLICATION DEMONISTRATION
of the mHTA. The 'application' and the 'integration' phases were applied using text. However; 
Merrill does say that each ID phase could be also be demonstrated using other phases 
simultaneously. 
 
 
 
 
 
 
Figure 2.3: Phases for effective instruction (Merrill, 2002) 
2.3.2 mHEALTHCARE TRAINING COURSEWARE 
The course-content selected in this research study was based on the training requirement for 
the hospitals in Jordan. After investigating this training need with a practicing healthcare 
trainer in the United Arab Emirates (UAE), it was decided to select an existing paper-based 
course which described the accreditation standards required by the Jordanian hospitals. 
Consequently, the healthcare standards chosen for this research reflect the ‘Joint Commission 
International Accreditation (JCIA) standards for hospitals. 
The researcher sought and was given approval from the JCIA to use to their standards' 
guidelines. Therefore for the purposes of this research, the training courseware covers only 
two levels of the full patient and family rights (PFR) standards. This selection decision 
evolved following a deep course content analysis (Dick et al., 2005) . To this end a thorough 
ID task analysis was conducted involving the complete JCIA standards. Firstly, was the 
development of the hierarchy diagram of the whole PFR standards, then the selection of a 
certain PFR skill that was deemed as suitable for covering the necessary instructional content. 
From the hierarchy diagram, the choice of appropriate PFR standards for this study were 
more easily identified, as two distinct instructional modules; the 'patient and family rights-1' 
(PFR-1) and the 'patient and family rights-2' (PFR-2) (see Appendix-B).  
The hierarchy diagram was used to present the skills needed to achieve the ultimate 
objective. For example, to achieve the issue of how to ‘promote the PFR,’ the task is divided 
into sub-tasks accordingly. 
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Figure-2.4 shows the overall conceptual framework representing; the theoretical paradigms 
that underpin the mHTA design through their impacting factors; applying the activity theory 
in an individual and an organisational level.    
 
Figure 2.4: Conceptual framework 
 
2.4  CHAPTER SUMMARY 
The conceptual framework is used to outline the theoretical knowledge foundation 
for the study and the topics that are used to justify the research questions and as such, 
identifies various disciplines that are used in the investigation. Section-1 of this chapter 
contains a discussion of mobile healthcare (mHealthcare) training, and the measurement 
of participant performance in mHealthcare training. Section-2 describes the HCI 
dimension and the theoretical paradigms used in the study. Section-3 outlines the ID of 
the project. The next chapter involves a deeper analysis of the literature.
 An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 30 
 
Literature Review                                 
 
 
 
OVERVIEW 
This chapter contains a review of the literature on mHealthcare training. Part-1 deals with: 
literature relating to mHealthcare training and its definition; current use and practices of 
mHealthcare training; instructional training strategies; the learning advantages; key 
difficulties of mHealthcare training; healthcare training and future directions in mHealthcare. 
Part-2 concentrates on measurement of mHealthcare training, including the Rasch Model and 
the usability heuristic model. Part-3 focuses on the theoretical paradigms relevant to 
mHealthcare training. 
The chapter is divided into the following sections: 
 mHealthcare training;  
 mHealthcare training performance measurement;  
 human-computer interaction;  
 instructional design; and  
 chapter summary. 
 
 
 
 
3 
Chapter 
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3.1  mHEALTHCARE TRAINING 
3.1.1 OVERVIEW AND DEFINITION 
As previously noted, the use of mobile devices is expanding exponentially and has become a 
crucial aspect in most aspects of modern life. In the healthcare sector, mobile devices are 
utilised by medical employees, students and patients. For instance, mobile phones are used 
for short message service (SMS) reminders, retrieving patient records, telemedicine and 
treatment, promoting awareness and accessing up-to-date healthcare knowledge (Bakkar & 
McKay, 2014).     
Few researchers have investigated the effectiveness of using mobile devices in 
healthcare training. O'Donavan et al., (2015) reviewed articles published in international 
academic journals between 2007 and 2014, and found seven studies conducted in developing 
countries; three investigated the use of mHealthcare training for professionals, three 
addressed resident doctors and one addressed the medical students. Six of the seven studies 
used mobile devices as tools in their intervention studies, and the researchers suggested larger 
sample size and a quantitative approach were needed to demonstrate the effectiveness of 
mHealthcare training (O'Donovan et al., 2015).   
3.1.1.1 Existing literature on mHealthcare training 
 Mobile technology is used to train the healthcare employees and to assist to design the 
policies and the interventions used in the research studies (O'Donovan et al., 2015). In a study 
of mHealthcare training conducted in Malaysia, Android tablets (called connectTAB) 
because of the lower price, were used to deliver online remote tutoring for the purpose of 
training for clinical employees (O'Donovan et al., 2015). Another study conducted in 
Botswana used smartphones (myTouch 3G) loaded with Android-based medical applications; 
the study found that the medical residents’ familiarity with the smartphones increased 
significantly over time and were utilised efficiently despite the low-resource settings (Chang 
et al., 2012). A study comparing the efficiency of mobiles and normal training methods to 
train residents about breast cancer found that learning using SMS sent to the residents’ 
mobiles significantly improved their acquisition of knowledge (Alipour et al., 2012). A study 
of the use of mobile technology for HIV/AIDS training for healthcare employees in Peru, 
found that their main advantage was portability and ease of access to learning content (Zolfo 
et al., 2010). mHealthcare tools can be used to provide the healthcare employees with training 
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programmes through information delivery, interactive exercises, and monitoring of clinical 
skills using quizzes and problem-based learning (Labrique et al., 2013).   
3.1.1.2 Statistics on mobile phone and smartphone users worldwide 
The number of mobile phone subscriptions in developed countries was estimated to have 
reached 1.515 billion in 2014, and in developing countries 5.4 billion, for a global total of 
6.915 billion (ITU, 2015), (see Table-3.1). By 2015, the number of mobile phone 
subscriptions is expected to exceed the world’s population (O'Donovan et al., 2015). Due to 
ever-decreasing prices, the number of smartphone users is expected to exceed two billion by 
2016 (eMarketer, 2015). 
             Table 3.1: Mobile phone subscriptions by region, 2012–2014 
 
 
 
 
 
 
 
 
 
 
Regions in this table are based on the International Telecommunications Union (ITU) 
Regions, see: http://www.itu.int/en/ITU-D/Statistics/Pages/definitions/regions.aspx (ITU, 
2015). 
The 2013 annual report of the Jordanian Telecommunication and Regulation 
Commission (TRC) shows that mobile subscribers in Jordan increased to 10,314,00 in 2013, 
with a penetration rate of over 140 percent (TRC-Jordan, 2013) as shown in Table-3.2. 
 Table 3.2: Mobile phone subscriptions in Jordan (TRC-Jordan, 2013) 
  
(thousands) 
2009 2010 2011 2012 2013 
Mobile subscribers in Jordan 6,014 6,620 7,483 8,984 10,314 
Penetration rate (%) 101 108 120 140 142 
 
Mobile phone subscriptions 
  
(millions) 
2012 2013 2014 
Africa      507      582      629  
Arab States      379      399      410  
Asia & Pacific   3,205   3,457   3,604  
Commonwealth of 
Independent States  
    368      386      397  
Europe      743      766      780  
The Americas      994   1,036   1,059  
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The population of Jordan in 2014 was 6,530,000 (MOH-Jordan, 2013), which 
indicates that since 2010 some people in Jordan have used more than one mobile 
subscription. 
Medical service provision in Jordan: The population of Jordan is serviced by 103 hospitals 
with 12,060 beds. Table-3.3, shows other indicators of medical service provision (MOH-
Jordan, 2013). 
               Table 3.3: Health indicators (MOH-Jordan, 2013) 
 
 
 
 
 
 
 
3.1.1.3 Definition of mHealthcare training  
The term mHealthcare can be defined as the usage of mobile devices and information and 
communications technology (ICT) services to provide applications for the healthcare sector 
in training, disease and patient management, communication and documentation (O'Donovan 
et al., 2015). Doswell et al. (2013) defined mHealthcare education as the uses of mobile 
technology for the purposes of health education. Pimmer et al. (2012) defined the use of 
mobile devices in medical education as the adoption of mobiles enhanced with the latest ICT 
for the richness of education in the medical field. Furthermore, Chowdhury and Jahan (2014) 
defined the term mHealthcare as the use of mobile devices such as smartphones, tablets, 
personal digital assistants (PDAs) and laptops for the delivery of healthcare services and to 
facilitate healthcare workers’ access to information.  
Aranda-Jan et al. (2014) mentioned that mHealthcare technology is being used in 
developing countries in Africa for medical staff training and to assist them in accessing 
clinical information in rural areas. (Bakkar & McKay, 2014) defined mHealthcare training as 
the use of mobile devices for training medical staff, students or patients. (Zolfo et al., 2010) 
Item 2013 
Physicians/10,000 pop 28.6 
Dentists/1000 pop 10.4 
Nurses (all categories)/10,000 pop 44.8 
Pharmacist/10,000 pop 17.8 
Number of hospitals 103 
Total hospital beds 12060 
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defined mLearning as the use of MP3 players, mobile phones, PDAs and notebooks for 
education in the health field without any specific location or predetermined settings. 
Mobile devices and smartphones are used by patients to increase their awareness of 
healthcare issues, and by medical staff and students to retrieve healthcare information from 
their learning management system (LMS) or mHealthcare training applications (Bakkar & 
McKay, 2014). Mobile devices use many formats to provide training programmes, such as 
text SMS messages, multimedia messaging services (MMS), interactive voice response 
(IVR), voice communication, audio, video clips and images (Labrique et al., 2013). Table-3.4 
shows how mHealthcare training has been defined in recent publications; only, Bakkar and 
McKay (2014) used the term mHealthcare training, while other studies defined mHealthcare 
separately and identified education and training as fields in which mobile technology offers 
advantages.  
 
Table 3.4: Definitions of mHealthcare training 
Study mHealthcare Training Definition 
O'Donovan et al. (2015) The usage of mobile embedded with information and 
communication services to provide an application for the healthcare 
sector in training. 
Doswell et al. (2013) The use of mobile technology for the education purposes for the 
nursing schools. 
Pimmer et al. (2012) The adoption of mobiles enhanced with latest information and 
communication technology for the richness of education in the 
medical field. 
Chowdhury & Jahan (2014) The usage of mobile devices for the services delivery of the 
healthcare and facilitate the access of the healthcare workers to the 
information resources. 
Aranda-Jan et al. (2014) The usage of mHealthcare technology in developing countries in 
Africa for the medical staff training and to assist them accesses the 
clinical information in the rural areas. 
Bakkar & McKay (2014) The use of mobile devices for the training purposes by medical staff, 
students or patients. 
(Zolfo et al., 2010) The usage of MP3 players, mobiles, PDAs and note-books for the 
education in health field and any learning happens through mobiles 
without any specific location or predetermined settings. 
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3.1.2 mHEALTHCARE TRAINING – CURRENT USE  
mHealthcare training tools have been utilised by healthcare staff for many 
educational/training activities in the medical field such as: accessing and retrieving medical 
information; clarifying medical concepts and terms; information collaboration; the use of 
different medical information resources; and providing patients with medical advice. For 
example, Ebad (2013) notes that mobiles can be used to efficiently provide real-time medical 
advice to diabetes patients to help them in self-managing their condition. Smartphones allow 
medical practitioners to view study simulations and visualise problems (Ebad, 2013). Bagley 
and Chou (2007) consider that the teaching of computer science benefits from collaboration 
pedagogies. Medical trainees use smartphone applications to: learn about diagnosing medical 
conditions; collaborate with healthcare community in investigating many healthcare cases; 
and share information, knowledge and experience with other students, tutors and medical 
experts (Bakkar & McKay, 2014). This section describes the current deployment of 
mHealthcare training practices using mobile devices such as smartphones and tablets.  
ICT tools used efficiently in collaborating the medical knowledge through: medical 
assessments; medical awareness programmes; healthcare training (for both medical 
employees and patients); and self-study knowledge for patients and healthcare staff. The term 
mHealthcare training reflects the implementation of mobile device applications  supported by 
ICT tools for the training process of imparting knowledge throughout the field, which 
involves instruction or practice (Knight & Nestor, 2000). 
According to Callan et al. (2011); the published in 2011 a world statistics report that 
shows that the number of mobile phone users increased to 5.3 billion users in the global 
world; and approximately two billion users which is roughly 33 percent of the world 
population is using the internet (Callan et al., 2011). Therefore with the increasing 
complexity of the information specially in the medical field with their rapid changes and 
continuous development; the medical students and healthcare practitioners are required to 
have a high-level skills that assist them in accessing, retrieving, evaluating and analysing the 
medical information they find (Ducut & Fontelo, 2008).  
mHealthcare training programmes are distributed through specially devised 
instructional strategies that enable healthcare educators to conveniently facilitate their 
training programmes online. Thereby adopting a systematic approach to the design of these 
strategies, based on the learners’ needs, is considered a key training advantage in medical 
education. For example: in problem-based instruction. 
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The deployment of mHealthcare training faces many key difficulties and practical 
barriers, such as how to apply the theoretical background with best medical practice during 
the training delivery that suits various individual instructional (cognitive) preferences. 
Moreover, successful facilitation of mHealthcare training programmes can be affected by 
other barriers such as budget restrictions and competing priorities within hospitals (Fusions, 
2010).  
mHealthcare training has clear benefits for developing countries and rural areas, 
including: low infrastructure costs; high-security communication protocols; the use of mobile 
user-friendly devices; and SMS-based HIV/AIDS education information systems (IS) for the 
prevention of HIV through increased awareness of that disease (Ebad, 2013). Callan et al. 
(2011) mentioned that mobile devices in the healthcare industry are used for many 
educational/training purposes by healthcare staff, patients and healthcare students. Such as: 
appointment reminders using mobiles SMS; retrieving patient records; patient’s treatment and 
telemedicine; medical awareness and healthcare knowledge retrieving on latest medical 
update. 
In Kenya, mHealthcare tools assist the government to reduce the administrative tasks 
of managing HIV disease awareness programmes (Callan et al., 2011). Moreover, healthcare 
students can derive the benefit of using their mobile devices to access their instructional 
programmes in different ways. For example: downloading information using their handheld 
devices during their university lectures (Luanrattana et al., 2012).    
In healthcare studies, some hospitals are dedicated to work as educational/training 
hospitals and as such, students can attend regular workshops with a healthcare mentor or 
medical field specialist who works with them and their patients. However, some hospitals do 
not operate as educational institutes, and therefore may not have clear procedures and rules 
that permit students to approach patients. And so, these students face a difficulty during their 
healthcare studies to conduct interviews with patients and engage with the medical/healthcare 
work experience (Ducut & Fontelo, 2008).  
The use of mobile devices in healthcare simulation is one of their most crucial uses in 
mHealthcare training. It reduces the ethical dilemma between patient rights' protection and 
educational technology adaption. For example: anatomic case models simulation is used in 
teaching task-based clinical situations. Also mHealthcare simulations assist the students in 
healthcare training attendance that provides them with more flexibility in their training 
location, time by making it easier and convenient for them. And so, repeating their 
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simulations many times over, affords particular medical skill acquisition and reduces errors; 
thereby improving patient health and safety (Ducut & Fontelo, 2008). 
Recently, a plethora of mobile applications are now utilised by healthcare students for 
their medical studies; such as the applications that assist in a variety of healthcare processes. 
For example: in writing prescriptions; clinical notes; or assist in clinical decisions. MedCalc 
is an example of such medical application that is used for clinical computations (Ducut & 
Fontelo, 2008). Also some (software) applications synchronise the clinical information with 
the hospital’s healthcare information systems (HIS) and the hospital’s electronic medical 
records (EMR) as well as assist in documenting administrative work, healthcare studies and 
medical care (Bakkar & McKay, 2014).  
Knowledge acquisition assessment processes using user-friendly mobile devices 
enable effective management of a large number of skills' assessments in healthcare education. 
Such mobile–device-based assessment applications allow users to obtain accurate results 
easily, rapidly and at low cost (Bakkar & McKay, 2014). 
Virtual training environments are now emerging due to the wide success of social 
media in different programme-types and ICT tools such as: blogs; podcasts; wiki sites; and 
social networking sites (like Facebook, Myspace, Instagram, twitter, and video sharing sites 
such as YouTube, GoogleVideo, Dailymotion) according to Bakkar and McKay (2014). All 
of these websites and tools are supported by Web 2.0 technologies which assist in increasing 
collaboration between trainees or with their tutors and create autonomous learning training 
experiences with real-time participation and knowledge sharing and collaboration (Bakkar & 
McKay, 2014). These technologies help everyone to share their knowledge easily, wherever 
they are in the world, by accessing their smartphones and receiving podcasts (Ducut & 
Fontelo, 2008). 
3.1.3 INSTRUCTIONAL TRAINING STRATEGIES  
Medical trainees in hospitals can use mHealthcare training tools to assist them in relaying 
clear instructions. And so because medical employees are adult learners, the andragogy 
theories can be used to investigate the knowledge acquisition, such as: the adult learning 
theory, which mentions that trainee/learner prior to receiving their instruction needs to know 
why they are undergoing a certain instructional programme, and that they are responsible for 
their own learning/training decisions; and that they prefer to be viewed as self-directed 
(Hewitt-Taylor, 2003).  
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Andragogy theories are used to design, develop and deliver mobile-mediated 
instructional materials for effective adult knowledge acquisition and motivate medical 
employees to achieve their learning objectives and stimulate their learning goals by 
resourcing that with their life and work experience. Andragogy theories hold that adults are 
task-centred learners who respond to internal instructional motivators, in contrast to theories 
of pedagogy that stipulate that younger learners (children) are subject-centred learners. 
 
Distributed Instructional Strategies: Instructional courseware (content) designers follow a 
systematic approach to preparing healthcare training materials based on learner needs, 
applying mHealthcare standards and implementing sound instructional formats (Willems et 
al., 2013). According to (Willems et al., 2013), mHealthcare training programmes give rise to 
the convenience of distributed instructional strategies. 
Gagné’s nine instructional event tenets for using a mobile device for training purposes 
stipulate it is important to: gain the learner’s attention by informing the expected outcomes of 
the training; stimulate recall of prerequisite learning; present new materials; provide learning 
guidelines; elicite performance; provide feedback about corrections; assess performance; and 
enhance retention and recall (Tough, 2012). Consequently, the mHealthcare training 
courseware developer should consider adopting instructional strategies such as: attracting the 
attention of their users, either by using a consistent design and functionality; presenting a 
clear course objective; enabling the learner to navigate into the new materials easily and 
follow a set of clear instructional guidelines, provided either visually or by using audio 
instructions; then measure the learner/trainee’s performance efficiently, by providing 
feedback that simulates the weakness and the strength in the trainee’s knowledge, to enhance 
retention of the mHealthcare training. 
mHealthcare training enhances the adoption of distributed learning depicting a 
modern example of this emerging environment like: smartphones that enable the distributed 
delivery of learning instruction with duality mode, which presents a blended learning/training 
experience, combining both the time and the distance with instructional delivery and a face-
to-face facility. This distinction is one of the advantages for implementing mHealthcare 
training in rural and distant community places (Willems et al., 2013).  
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3.1.3.1 Problem-based learning (PBL) 
A problem-based instructional stance allows trainees to practice in a real-life scenarios based 
on a constructivist (andragogy) cognition model. The process starts with the learner 
identifying a problem in a given case study, which may have different scenarios, aligned with 
the instructional objectives. Next is an examination of the learner’s performance using an 
assessment instrument such as questioning, which is based on the expected training 
outcomes. Instructional designs and procedures for implementing a problem-based learning 
course will typically include the following steps: 
 problem identification; 
 a discussion of the problem with the learning facilitator; 
 creation and definition of a set of hypotheses, related to the problem with 
potential solutions;  
 identifying the learning issues in the problem;  
 opportunities to research the instructional/learning issues; 
 reporting the findings and the opportunity to re-examine the learning problem; and 
 presenting a formal solution for the learner’s feedback. (Elrod et al., 2005). 
 
Research has revealed no difference in outcomes between the traditional classroom 
and the PBL class. However, McLinden et al. (2006) reveals that student motivation, intrinsic 
interest and satisfaction was higher when using the PBL method than in the traditional 
classroom. In addition, the method increased the effectiveness of interactions among the 
students (McLinden et al., 2006).  
Smartphones and mobile technology facilitate implementation of the PBL approach in 
healthcare training. McLinden et al. (2006) proposed that PBL implementation in 
mHealthcare training assists the learner to focus on specific tasks, promote the research 
knowledge with a collaborative learning approach, and presented a clear example of the 
efficiency and effectiveness of combining ICT tools with PBL delivery. The use of mobile 
technology and smartphones in implementing PBL in healthcare training, enables employees 
to become more autonomous and independent; in one study, trainees used healthcare research 
tools to retrieve medical knowledge, and to select, analyse, evaluate and present the 
information (Elrod et al., 2005).  
Finally, combining ICT tools and mobile technology, such as three-dimensional 
technology integrated with high-capacity video processing, to facilitate the delivery of virtual 
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simulation and face-to-face learning modes, clearly enhances the learning experience in 
healthcare training. Moreover, this approach to ID fosters an increased awareness of the 
benefits of interactive learning/instructional opportunities, according to Bakkar and McKay 
(2014). For example: attendance at a remote surgery situated away from a hospital; and 
provision of a remote diagnosis for people living in rural areas.    
3.1.4 SOFTWARE APPLICATIONS MARKETPLACE 
The software applications' marketplace is the platform used to distribute the designed mobile 
(software) applications to work and function under certain types of devices, using specific 
types of operation systems. The software applications' marketplace acts as the online store for 
buying and selling the mobile applications, the users can search for any application, install it 
free if it is offered as free or buy it online and pay with a credit card; often they can rate the 
value of the application and send back their feedback. Many of these applications also enable 
the users to update their application version automatically.   
For example, the Apple store is the marketplace of the applications running on the 
iPhone and iPad devices, which are executed using Apple's iOS mobile operating system. The 
Android is another example of a similar mobile operating system; Samsung mobile devices 
also use it, the 'Android Apps' are distributed by either the Google Play Apps store or the 
Samsung Apps store.  
3.1.5 LEARNING ADVANTAGES  
As previously noted, mHealthcare training has many advantages for healthcare students in the 
healthcare sector, such as accommodating a larger number of trainees, overcoming the 
obstacle of dealing with specific participant numbers who register for classes, and 
overcoming barriers of distance and geographical isolation of the traditional classroom 
(Hewitt-Taylor, 2003). 
 
3.1.5.1 Enhanced classroom environments 
Using the mHealthcare training tools broadens the classical classroom geographic boundary 
while controlled by an instructional system that is centrally managed; thereby assisting to 
facilitate more classical class room training environments, reducing the extra effort required 
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to arrange materials for that learning environment. It is proposed here that training attendance 
flexibility will be enhanced using the mHealthcare training tools, due to the flexibility in 
terms of training location and assistance time offered to the trainees, based on their own time 
schedules. Providing a reduction in the pressure of their hospital shifts and priorities 
overlapping, according to Bakkar and McKay (2014). 
Training location decentralisation acts as the major advantage of using mHealthcare 
training by overcoming the obstacles of certain logistical issues related to the training 
location such as: airlines tickets; hotel booking; traveling and being away from the family for 
long days. Instead using mHealthcare training tools assists the medical staff to follow up their 
training sessions while they staying in locations between their own family and home to avoid 
paying extra money for the airline tickets and hotel arrangements. Furthermore, mHealthcare 
training assists in reducing the city road traffic, by reducing the need for relying on public 
transport systems and hereafter eliminate the accidents and the traffic on the road (Bakkar & 
McKay, 2014). 
3.1.5.2 Time management 
Healthcare work is often high-pressure; the hospital management cannot allow large numbers 
of staff to leave their rostered work stations to attend training classes; instead they are 
required to maintain the continuity of service delivery to patients. mHealthcare training 
programmes make training more flexible, allowing the healthcare trainees to accommodate 
their work responsibilities with their professional development training needs. Thereby 
creating ‘on demand’ opportunities, and allowing staff to focus on their actual training needs; 
by selecting relevant parts of the course as they need them and skipping particular 
instructional modules they may already know about (Hewitt-Taylor, 2003).   
mHealthcare training tools can provide: an ideal theoretical background for most medical 
issues; accommodate efficient and effective healthcare training within the workplace 
environment, by reducing unnecessary travel to and from the work-place; and searching time 
for acquiring new knowledge. In addition mHealthcare training tools can be used to source 
current medical discussions, thereby providing sound explanations for trainees (Slone, 2009). 
3.1.5.3 Instructional design and learning  
Rigid ID and learning theories assist in the construction of fruitful mHealthcare training 
tools that provide high-quality training programmes. As noted earlier, there are differences 
between instructional theories and learning theories according to Reigeluth (1983). Mat-Jizat 
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(2012) concurs that behaviourism, cognitivism, and constructivism should shape the ID 
characteristics of effective online instruction. In contrast, learning theories provide ways to 
comprehend how people learn and understand learning processes. While ID principles focus 
on the processes of task analysis to facilitate the instructional delivery techniques necessary 
to reach the course objectives; establishing  soundly-based activities and instructional 
content materials that permit the healthcare trainees attain their learning objectives 
(Reigeluth, 1983). 
 
The first sets of theories to be identified for designing mHealthcare training programmes 
are the behaviourism theories. Whereby, the principles of ID assist to identify learning sub-
skills and the associated tasks which  may be used by the trainees to comprehend the 
expected instructional outcomes (Mat-Jizat, 2012). Similarly in mHealthcare training, the 
trainee’s behaviour should be considered while establishing the training/learning content. For 
example: predetermined trainees' behaviour will influence the instructional outcome.  
However, it is the cognitive theories that concentrate on the internal processes of 
knowledge cognition (McKay, 2000a). Cognitive theory should be adopted by the 
instructional designers of mHealthcare training applications in the delivery  and in the 
assessment phases (McKay, 2000b).     
Constructivist theories are essential for mHealthcare training course design, as they 
establish the strategies of individual learning and knowledge construction, especially when 
the trainees establish new ideas to cognitively build up new concepts (Mat-Jizat, 2012). 
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Table 3.5: mHealthcare training key learning advantages summary 
Key Learning Advantages Description 
Enhanced classroom environments 
 
Accommodate a larger number of trainees and 
overcome the obstacle of the specific numbers for 
classes’ participants using the traditional class room. 
Decentralize training locations  
Permit different regions participants to show up the 
training. 
Convenient to manage work scheduling 
 
Training attending flexibility enhanced using the 
mHealthcare training tools, flexibility in terms of 
training location and time assist the trainees to attend 
the training based on their own time schedule and 
comfort them to reduce the pressure of their work duty 
and priorities overlapping. 
Instructional design and learning 
 
mHealthcare training tools can be used to source 
current medical discussions, thereby providing sound 
explanations for trainees. 
Professional development 
Accommodate their work responsibilities with their 
professional development training needs. 
3.1.6 KEY DIFFICULTIES 
This section outlines six key difficulties with mHealthcare training. The first two deal with 
time and cost, while the next three deal with individual’s personal difficulties; the last 
consists of technical barriers to the adoption of mHealthcare training.  
The first difficulty in mHealthcare training deployment is how to apply the correct 
theory to healthcare training practices. This means there are two different views of 
learning/instruction, which raise concerns for certain training facilitation skills that are 
needed to direct the instructional facilitation (McKay & Henschke, 2009). For instance, it is 
proposed here that some online medical training laboratories should be assessed by a medical 
laboratory specialist (Hewitt-Taylor, 2003), to ascertain whether those training programmes 
are being conducted using the currently available (generic) mHealthcare training tools.  
The second key difficulty relates to trainees’ time while using the mHealthcare 
training tools and the resulting cost. For example, some trainees might need extra time and 
facilities to attend training programmes; especially if the trainee attends the training session 
outside their designated hospital duty time, with or without employer support; this 
governance aspect can create an extra burden for hospital management.  
Another aspect related to the training flexibility is the prior domain knowledge of the 
trainees, since some trainees do possess prior knowledge of certain topics explained during 
the training sessions (specially in face-to-face delivery mode). In this scenario, good quality 
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mHealthcare training tools enable the trainees to skip some of the familiar topics and focus 
on their acquisition of new knowledge. 
The third key difficulty is related to rate of adoption of the mHealthcare training 
programme related to a trainee's personal barriers, for example: the trainees’ learning 
preferences; whether they can afford to attend the  training session; each trainee’s (cognitive) 
approach to processing and organising the information (McKay, 2000b); external constraints 
such as family concerns and full-time work loads; the ability to resolve and manage their 
attendance needs for the mHealthcare training class as required; and the agreement with the 
management to resolve any training performance outcome issues. 
The fourth key difficulty is related to the trainees’ interaction with the course content 
and their reflection, such as the trainees’ deployment of the new instructional training 
session's topics and their readiness to interact with their daily healthcare work practice. If this 
is the case, the mHealthcare tools can assist them to reach that end. In assisting the trainee to 
construct new knowledge, mHealthcare tools should facilitate the trainee to show their 
critical reflections; thereby improving their interactive training attendance through an 
evaluation process of their training/instructional experiences.     
The fifth key difficulty relates to the completion rate; some trainees may not complete 
the mHealthcare training course. However, the trainees’ final outcome can be measured using 
various assessment processes which give a clear indication about their performance level 
(McKay, 2000b).  
This performance measurement aspect arises as a result of the need to cater for 
flexibility of the learning preferences (McKay & Izard, 2012; McKay & Martin, 2010), and 
the declaration of the assessment process to the knowledge navigation/instructional schedule 
such that it assists the learner to organize their instructional/training topics (McKay & 
Henschke, 2009).  
Put more simply, this means to afford them the opportunity to easily follow the 
instructional/training assessment, without being overloaded with extra work and their 
everyday life commitments (McKay, 2007).  
The sixth key difficulty is whether the technical infrastructure required to support 
mHealthcare training exists. mHealthcare requires sophisticated ICT tools and participants 
must have corresponding IT skills (McKay, 2003a). Mobile network coverage (McKay, 
2006) is obviously important, as is the ability to acquire the mobile devices (McKay, 2005) 
required to run the training application. Finally, technical support is needed to resolve 
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practical problems that arise while learning using mHealthcare training tools (McKay & 
Henschke, 2009). Below points out some of the mHealthcare training issues (key difficulties) 
and the description of those issues:  
Table 3.6: mHealthcare training key difficulties 
Key Difficulties Description 
Theoretical background  
How to apply the correct theory to the healthcare training 
practices while conducting the training sessions. 
mHealthcare training flexibility 
Some trainees request an extra time and facilities to attend 
certain training programmes; The flexibility of the trainee 
time while using the mHealthcare training tools and the cost 
impact on the trainee. 
Trainee preferences 
The trainee learning preferences; the mHealthcare training 
programmes adoption and the trainee’s personal barriers. 
Trainee interaction 
The trainee’s deployment of the new instructional training 
topics and their readiness to interact with their daily 
healthcare work practice and experience; the trainee 
interaction with the course content and their reflection. 
The completion rate 
Some trainees may not complete the mHealthcare training 
course as they may not study enough. 
A number of interrelated issues 
The adoption of ICT tools and the level of the participant’s 
information technology (IT) skills. 
 
 
 
 
 
 
 
 
 
 
Chapter-3: Literature Review 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 46 
 
3.1.7 CASE STUDIES  
3.1.7.1 MAMA Bangladesh and South Africa 
In December 2012 the Mobile Alliance for Maternal Action (MAMA) programme begun to 
assist indigent women in Bangladesh’s poorest cities (one women dies every hour as a result 
of pregnancy complications in Bangladesh) (Callan et al., 2011). The MAMA programme 
uses mobiles and smartphones to deliver mHealthcare training applications that help mothers 
protect their children from diseases, to improve antenatal care, and to support HIV-positive 
mothers. The instructional training strategies followed by MAMA Bangladesh consist of 
voice messages that describe real-life scenarios involving a pregnant women’s doctor, 
mother-in-law and husband. These are designed to assist with the woman’s decision-making 
processes (Callan et al., 2011).  
In May 2013 MAMA South Africa began to assist indigent women in two South 
African cities (Hillbrow and Johannesburg). The programme was designed to boost mothers’ 
awareness and train them to follow healthy behaviours. The programme begins in the fifth 
week of the mother’s pregnancy, sending an SMS to her mobile twice a week until the baby 
is one year old. These SMS contain information about illness signs, how to avoid the 
transmission of HIV to their children, and nutrition. The programme allows the mother to 
utilise the service language to use any of the five languages available or receive more details 
from the mHealthcare programme provider. The mother can also visit the online web-based 
portal http://askmama.mobi/ and share her story online or read more articles about pregnancy 
and babies (Callan et al., 2011). 
An evaluation of MAMA South Africa revealed that as of April 2013 over 17,500 
South African women had used the service, and eighty per cent of the mothers gained new 
knowledge about their child’s milestone development, vaccination dates, and children’s 
foods. The programme also allows mothers to share information and give advice. By late 
2013, over 52,000 mothers and guardians had subscribed to the service; 17 per cent of the 
subscribers were under the poverty line and receiving the service free (Callan et al., 2011). 
3.1.7.2 Health education and training in Africa (HEAT) programme pilot in Ethiopia 
The HEAT Programme was launched in 2011, in a partnership between the Ethiopian Federal 
Ministry of Health (FMOH), the Regional Bureaus, the UK’s Open University, the United 
Nations Children's Fund (UNICEF), the World Health Organisation (WHO), and the African 
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Medical and Research Foundation (AMREF). It was funded by a grant of UK£250,000 given 
by the Ferguson Trust and US$4 million from UNICEF (Callan et al., 2011). 
This healthcare programme was designed to change healthcare education delivery 
across Africa; it works with the FMOH to support the training needs of 31,000 health 
extension workers. The HEAT programme standardises the training curriculum, enabling it to 
be delivered directly to regional communities (Callan et al., 2011). HEAT uses a blended 
approach to its instructional strategies to ensure consistency of online service delivery 
quality, which does not disturb the existing healthcare service delivery in the villages. HEAT 
integrates the instructional theory and the professional healthcare practice by training and 
working at the same time (Callan et al., 2011).   
The distance learning initiative Teacher Education in Sub-Saharan Africa (TESSA) 
deployed the HEAT programme through a Web portal http://www.open.ac.uk/africa/heat/our-
work/heat-ethiopia) that was accessed by 400,000 primary school teachers in 12 African 
countries. This online healthcare initiative is facilitated by Ethiopian educators and the UK’s 
Open University. It delivers rich training resources, including free-access instructional 
content for primary education (Callan et al., 2011).  
The evaluation of HEAT revealed increasing interest from government and other 
agencies in adopting the programme. In the first quarter of 2011, HEAT commenced with 
1,000 students, 100 distance learning tutors, and 100 practical skills tutors (Callan et al., 
2011). HEAT is proving to be a valuable healthcare training resource which develops the 
knowledge and the skills of African health workers. As such, it is supporting the further 
development of new distance learning experts in Africa. The programme developers expect to 
expand the HEAT training programme to six more African countries: Zambia, Tanzania, 
Rwanda, Ghana, Kenya and Nigeria (Callan et al., 2011). 
3.1.7.3 African medical and research foundation (AMREF), Kenya 
AMREF provides distance training programmes for nursing registration in Kenya. The 
number of registered nurses in Kenya is very low – there is only one registered nurse for 
every 27,000 people. In 2005 85% of African nurses were only trained to certificate level, as 
no registered nurse diploma existed. Since then, only 100 nurses each year (of the 20,000 in 
total) can complete the registered diploma in Kenya (Callan et al., 2011). 
The AMREF project is aimed at shifting nurses’ training from the traditional 
classroom to a distance training mode. At this point this project involves a system of paper-
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based instructional/teaching materials, developed by a partnership between AMREF, the 
Nursing Council of Kenya, the Kenyan Ministry of Health, Accenture (a management 
consulting, technology services and outsourcing company helping clients in South Africa 
become high-performance businesses (http://www.accenture.com/za-en/Pages/index.aspx), 
and the Kenyan medical training colleges. A team from this partnership has developed four 
computer-based training modules that are also delivered by mobile phones. The programme 
was funded by Accenture (eLearning Nurse Upgrading Programme), the Flying Doctors 
Society of Africa, and the Fresenius Foundation (AMREF Virtual Nursing School) (Callan et 
al., 2011). 
The evaluation of this programme showed that 7,000 students were enrolled between 
2005 and 2011. The programme has been replicated in Uganda and Tanzania. AMREFA 
announces its successes, saying that: 
“…..we are proud of the programme, as nurse managers are reporting an 
improvement in the quality of nursing care. With improved nursing care, we 
are confident of our contribution in steering our country towards meeting 
the health-related MDGs”(AMREF, 2011).  
3.1.8 HEALTHCARE TRAINING 
Reading books, journals, sharing knowledge with colleagues in the workplace or through 
workshops and conferences is the current approach to healthcare training programmes. 
Physicians and nurses undertake such healthcare update training programmes to maintain 
knowledge, promote skills and improve clinical performance and quality of patient care. The 
content of healthcare training programmes is recognised and accepted within the healthcare 
profession, the medical discipline and the healthcare provision (AMA, 2010). Healthcare 
professionals typically spend from one to three weeks annually on healthcare training 
programmes activities to develop their medical practice and the patient care quality, also for 
their own professional development and stay aware of the healthcare development and get the 
opportunity to learn more, involve the innovation with clinical field and get more understand 
of the patient care and to avoid the skills and knowledge deterioration and the obsolescence 
by staying aware of the new development in the medical field (Landers et al., 2005) 
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3.1.8.1 The difficulties of conducting online healthcare training programmes 
Distance learning has become a crucial factor in the success of any teaching programme. 
Many universities and educational institutions commenced their adoption of online learning 
programmes by developing their own courseware (Schwartz, 2012). In these home-grown 
learning modules the Web 2.0 multimedia platform is used effectively to enhance their 
instructional outcomes. While universities use different social networking ICT tools online, 
like: live chat; voice over internet protocol (VoIP) systems; whiteboards; and 
teleconferencing. Schwartz (2012) mentions in his study, that the students were taking partial 
classes online with normal onsite classes.  
The students performed better than the more traditional face-to-face study model 
(Schwartz, 2012). In a survey conducted in 2010 by the Sloan Foundation reported that more 
than 30 percent of all students took at least one online course during their university study 
(Hachey et al., 2012). Lamba (2011) discusses that teleconferencing may be a useful tool in 
conducting online healthcare training programmes. Teleconferencing may reduce the cost of 
medical study for undergraduate medical students, giving them the access to up-to-date 
resources and medical experience that cut away the distance barriers without incurring the 
cost of such long travel (Lamba, 2011).  
In fact, adoption of lifelong learning is required by medical staff, if they are to keep 
pace with the rapid nature of the evolution in medical education. Thus, continuous 
monitoring of emerging healthcare practice leads to improvement in the quality in their 
medical knowledge. Moreover, taking into account the busy schedules of the medical staff 
together with their traveling costs, promotes the need for planning the online training 
according to (Lamba, 2011). 
Healthcare training programmes based on simulation increases the trainee’s self-
confidence in using new medical equipment, such as ultrasound machines (Andreatta et al., 
2011). 
3.1.8.2 Online healthcare training persistence factors 
One may ask, given the reluctance to the adoption online training in hospital healthcare, 
‘what are the trainees’ persistence factors for participating in online healthcare training 
programmes?’ and ‘why are the online medical educational persistence factors different from 
other online educational factors?’  
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The research literature shows that trainees have different persistence factors that may 
be due to the quality of the online instruction and the overall failure of the programme. (Hart, 
2012) studied the factors associated with student persistence in an online programme of 
study. She identified that lack of persistence is one of the main factors that leads to an 
attrition of the nursing students from their online training. Factors that affect students’ 
continuance of their online education include family support (Hart, 2012), work pressure and 
the interaction between the students and their institutional goals act as major persistence 
factors, since they act as crucial factors in students’ satisfaction (Frydenberg, 2007).  
Persistence of women in online education relates to their multiple lifelong 
responsibilities Müller (2008), like the lack of interaction with the faculty, and the technology 
used. However, Müller (2008) found that the main motivation for students to complete their 
online study was the appreciation of their online degree. Many studies show that a learning 
community facilitates the persistence of online education, as do personal growth, feelings of 
challenge, the flexibility of the schedule, convenience of classmates and faculty support 
(Müller, 2008). 
Even though there are many persistence factors that appear to affect the adults to 
continue their online education, one study predicted that half of all medical physicians will 
receive their education online by the year 2016 (Harris et al., 2010).  
In research conducted at an Australian university into online learning to enhance 
nurse education (Kenny, 2002), included health informatics as part of the core curriculum in a 
nursing undergraduate study program, to educate the nurses with basic computer literacy 
skills. The recommendation was that medical students and educators can share their 
knowledge and experience using ICT tools online. In addition, group size should not exceed 
eight students, and homogeneous groups need to be encouraged as much as possible; to 
achieve better learning, the students should be categorized based on their experience and 
previous achievement (Kenny, 2002). 
3.1.8.3 Online healthcare training programmes – best practice 
One can ask, ‘what is the best practice for conducting mHealthcare training programmes?’ 
Thus far the preliminary review of the literature in the thesis describes best practice and 
compromises in the existing knowledge base, shedding light on the current best practice in 
the field. Many studies discuss best practice in the delivery methods and procedures for 
online education. The aim here is to conceptualise the mHealthcare training elements that 
Chapter-3: Literature Review 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 51 
 
constitute best instructional practice in the healthcare industry, and how to implement these 
programmes in a multicultural environment. 
Other researchers have asserted that best practice considers a trainee’s needs and 
industries’ and professional associations’ expectations, and that quality of training is 
measured by productive indexes based on industry requirements (Smith et al., 2008). 
Accordingly, the mHealthcare training application design-framework proposed in this thesis 
optimises the model suggested by (Smith et al., 2008) to formulate the best mHealthcare 
training practice factors and criteria. 
Hachey et al. (2012) asked ‘could this experience [taking at least one online course] 
be a good measure to predict whether they can enrol easily with any future online course?’ 
They found that students’ online experiences played a role in their future online course 
enrolment. 
Wenger (2004) explained that common of practice can be attributed to three elements: 
domain, community and practice. (Hamilton, 2011) mentioned that the same people from the 
same domain address the same area of knowledge, defining practice as ‘the doing,’ and 
stating that the community is a group of people working together to achieve something 
different by forming a relationship to achieve their common purpose.  
The lack of clear strategies will always cause confusion between the students’ 
expectations and those of the faculty. In preparing a faculty development programme that 
combined social, technical, managerial and pedagogical roles, Abdous (2011) proposed a 
process-oriented framework consisting of three phases: Before (plan, design); During 
(facilitation, interaction, feedback), and after (reflection).  
Baran and Cagiltay (2010) used activity theory to understand the social impact of 
online study. They demonstrated that an online community of practice framework lets 
experienced teachers share their knowledge online. Their major finding was that participants’ 
online students’ level of understanding increased and their knowledge and professional 
experience developed significantly, and that the participants formed links between their fields 
of practice and the learning activities. 
Tseng et al. (2008) proposed a model framework that segments the teaching materials 
into an object and composed resource, based on the student profile. They assert that their 
framework would assist in developing an adaptive learning system that provides an 
appropriate environment for students and teachers. Along similar lines, O’Shea et al. (2011), 
in research entitled ‘A technological reinvention of the textbook: a wikibooks project’ 
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proposed a framework that combines technology and pedagogy. It depends on the users to 
create and use the content online and investigate the way the classrooms and knowledge are 
constructed by communities of online collaborators. 
The main limitation for a Wikibooks-framework is to manage how the technology is 
used without a user-friendly interface. Yet the Wikibooks environment may promote that the 
students do not read the primary source of information (O’Shea et al., 2011). Further to this is 
the issue of the online community of practice framework’s limitations, which comes from 
preparing the materials and the extra time needed either for collecting or analysing the 
instructional material, as well as the need for course evaluation (Baran & Cagiltay, 2010). 
This study investigates the effectiveness of using mHealthcare training applications to 
provide healthcare training programmes and facilitate the delivery of training to healthcare 
employees.  
3.1.9 FUTURE DIRECTIONS  
mHealthcare training and medical training programmes follow the same trend for growth and 
development, and the healthcare industry is increasingly adopting ICT tools. These trends 
indicate the applicability of mHealthcare training applications to:  
 patients’ mobile device solutions for their health tracking and 
medications compliance; 
 mobile applications that allow patients to check their own medical 
records, or retrieve desired healthcare information; 
 remote monitoring, via mobile applications, of patient’s health care; 
 continuing medical educational/training applications;  
 communication applications between the patients and their physicians; and 
 health awareness applications (Fusions, 2010). 
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However, despite the increasing availability of mHealthcare training tools, there are 
barriers to the adoption of this technology, including: 
 budget and competing priorities in hospital governance; 
 implementation inefficiency; 
 different hardware standards, platform incompatibility and lack of 
standard hardware configurations, giving rise to incompatibility 
between healthcare devices;  
 patient privacy and information security;  
 strict regulations on the use of mHealthcare educational tools; and  
 a slowdown in the growth rate of smartphone users, meaning that the 
number of people able to access mHealthcare education is still low 
(Fusions, 2010). 
Finally, it is expected that the smartphone usage will continue to rise more than 
tablets and mobile phones. The two most popular mobile operating systems iOS and Android 
are the two dominant mobile operating systems on the market. Yet there is concern about the 
emerging and fancy mobile applications that are unreliable. 
Furthermore, there is doubt about the general use and security of cloud computing 
(Callan et al., 2011). While, another view that says that mHealthcare training is just one part 
of the wider learning environment (Callan et al., 2011); when a blended approach that 
includes face-to-face and virtual learning is better (Fusions, 2010). Therefore, mHealthcare 
training is just one element of the whole online training debate; it should be integrated with 
other instructional strategies to benefit trainee/students and their healthcare studies (Bakkar & 
McKay, 2014). 
3.2  mHEALTHCARE TRAINING PERFORMANCE MEASUREMENT  
3.2.1 OVERVIEW AND DEFINITION  
The definition of measurement is well established in the physical world more than the 
psycho-social science (Wu & Adams, 2007). For example; if you watch on the television the 
presenter of the weather broadcasting mentioning that the temperature in Sydney is 10oC you 
can directly feel the sense of the temperature to be cold without being in Sydney, and if the 
degrees in Melbourne is 10oC and raining, you will directly think of taking your umbrella and 
wearing a jacket to avoid the cold weather; also if you are looking for a house to rent it and 
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the owner told you it is 100 kilometres away from the train station you, may also get the 
sense of how far is it without being there; and to get the sense of how long it takes you to go 
to the train station, or how long it takes you to reach your work or your University daily.  
Measurement in the physical world uses numbers as quantities to represent the scale 
unified among us such as to measure the temperature, height, length, distance, areas (Wu & 
Adams, 2007). Sondergeld and Johnson (2014) mention that there is a need for more 
instruments development which involves the measuring of the cognitive and assessment 
effectiveness and field tested. Measuring the changes in the physical world is easy and it is 
depends on subtracting the two measurement quantity.  
For example if the weather broadcasting presenter mentioned that the temperature in 
Melbourne today is 10oC and tomorrow is 22oC we can directly measure the changes as an 
increasing change in the temperature from 10oC to 22oC and the changes momentum is 12oC. 
However, measuring the changes in the psycho-social science still not established and needs 
more instruments to be developed in order to measure the changes, Dimitrov and Rumrill 
(2003) used the dependent variables such as income, assertiveness, and other variables to find 
out the impact of the rehabilitation services and the health interventions and measured the 
changes occurs. Pensavalle and Solinas (2013) measured the Italian students’ proficiency in 
mathematics using the Rasch model analysis.  
Another example for the measurement is in the educational assessment; the people 
responsible of the assessments in the universities tries to ensure that the assessment tasks are 
of a high quality, with relevant content from the course materials and the students gain a fair 
credit for their responses (Izard, 2006). Traditional way of measuring the assessment level or 
the quality of the assessment is by comparing the student’s level with students rather than 
their learning or their achievements compared with their learning curriculum (Izard, 2006).   
Rasch measurement used to apply the physical measurement on the human abilities 
(Stacey & Steinle, 2006) a set of items validated and calibrated with their difficulty used to 
measure the person’s ability in a certain traits and accordingly score the person’s ability 
(Stacey & Steinle, 2006).  
The psycho-social measurement defined in different literature Wu & Adams (2007) 
identified the following four definition of the measurement:   
 the first definition by (Lord et al., 1968) measurement used in the behavioural 
domain to preserve the relationship and assign a number to a certain properties units; 
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 the second definition by (Allen & Yen, 1979) measurement is a systematic way to 
assign the numbers to individual as a way to report the individual properties; 
 the third definition by (Nunnally, 1978) measurement is a set of rules used to assign 
numbers to objects to represent attributes in quantities; and 
 the fourth definition by (Wright & Stone, 1979) Measurement involves a process of 
constructing lines and assigns the individual’s on this constructed lines and so the 
measure is the specific location on this line. 
Wu and Adams (2007) mention that the fourth definition is the highest level since it 
can provide more information to discriminate between measured objects. The measurement 
categorised to four levels: nominal; ordinal; interval; and ratio.  
 The nominal measurement do not give any indication of comparison if more or less 
and it is only assigning the objects to numbers as a labels for example giving the 
code to gender such as male=1 , female =2 (Wu & Adams, 2007). 
 The ordinal measurement involves the assignment of numbers to objects for the 
ordering reason for example, ranking the students in the class (Wu & Adams, 2007). 
 The interval measurement involves the assignment of numbers to objects to 
represent the amount of a measured attribute; for example the time difference 
between 8 pm and 6 pm is two- hours, the interval measure does not need to have a 
zero point or a high point (Wu & Adams, 2007). 
 The ratio measurement applied when the numbers provides interval measurement 
with a zero point origin. And so the measured ratio used for the comparison for 
example city-A is 600 km far from my place and city-B is 300 km, and so city-A is 
two times further than city-B (Wu & Adams, 2007). 
The meaningfulness of measurement is increasing when the measurement provides 
comparison information; for example: the nominal measurement does not provide much 
information, but the interval-level provides a comparison measurement (Wu & Adams, 
2007). 
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3.2.2 MEASUREMENT SCALES  
In measuring the participant’s ability in understanding 'patient and family rights' (PFR) after 
reading them using the customised mHealthcare training application (mHTA) delivered 
through an iPad device, their performance test-scores should be accurate, and provide 
sufficient information to compare the participant’s ability against all the other participants. 
The tested scores should comply with the concept of reliability and validity. For 
example: if we test the participants’ PFR knowledge and they achieved '14' out of '20' on the 
PFR test; and if the participants attended the same test again, they would probably get '14' out 
of '20.' However, the validity of the previously measured test score was to reflect actual 
ability of the participant specialist in PFR course, the score would reflect the participants’ 
suitability for doing the PFR course.  
The scale which locates the participants' ability, tells us that the different participants’ 
ability in a valid outcomes-framework to compare different participants. And so, as it shown 
in Figure-3.1, the participant Z's ability is higher than X and Y. This measurement uses the 
interval-level and we can measure the distance between participants (Wu & Adams, 2007). 
 
Figure 3.1: Ability scale  
Measurement is used to produce a scale having a unit value maintained along the 
whole scale, and the rules used for the allocation in scientific measurement (Bond & Fox, 
2007). Measurement can be defined as the using of rules to assign the numerals to objects and 
Rasch measurement, have a major impact on the outcomes measurement whether the 
educational, psychological, rehabilitation in the medical field or setting the standards (Bond 
& Fox, 2007).  
There are three type of measurement: 
 fundamental measurement such as centimetre, meter, kilo meter; 
 derived measurement such as density; and  
 conjoint measurement (Bond & Fox, 2007).  
Low ability High ability
Participant X Participant Y Participant Z
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The fundamental measurement used which concatenates the units physically such as 
angles, weight, time; for example the density in the science of physics, is derived from the 
ratio between mass and volume (Bond & Fox, 2007).  
3.2.3 RASCH MODEL  
One of the objectives of this research was to measure the changes in hospital healthcare 
staff’s knowledge levels after participation in an mHealthcare training session. As it is not 
expected that just the recorded observation of the healthcare knowledge development would 
be precise enough to accurately measure the learning development. Instead, the researcher 
built a cognitive skills measurement tool consisting of a set of skill development tasks, and 
pre- and post-test questionnaires (see Appendixes-A and -C). These tools constitute an 
empirically beneficial methodology for accurately assessing mHealthcare training 
instructional outcomes.  
The next section explains the unidimensionality principles of the Rasch model: ‘item 
fit’ (quality control), ‘estimation’ (difficulty, ability, and precision), and reliability. 
3.2.3.1 Unidimensionality 
Unidimensionality means the concentration on measuring one attribute at a time. Confusion 
can result when two or more measures are confounded into one estimate. Combining multiple 
attributes (or abilities, in human science measures) into a single full-scale score makes 
predictions of that score more risky and the ability or the achievement score measured less 
useful (Bond & Fox, 2007). However, in a carefully selected measurement estimate that is 
addressing a single attribute, that construct’s test can be sufficient to measure the 
participant’s relative learning development and changes.  
3.2.3.2 Item fit (quality control)  
The Rasch model uses the whole construct. This means that the listed performances are the 
reversal of a single construct and that the theoretical implicit construct for the purpose of 
presenting it in (test) item estimates, inferred to be responsible for those performances of both 
relative human performance, relative to the performance (or degree of difficulty) of the test-
items (Bond & Fox, 2007). The data produced using Rasch models assists broader use of 
quantitative research methods (Callingham & Bond, 2006). A data matrix relating test-items 
and the persons’ performances in a coherent, integrated way is more likely to represent (or 
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‘fit’) the construct under examination more satisfactorily, than one in which the relations 
appear serendipitous. As a consequence, The Rasch analysis generates fit statistic estimates 
that assist the investigators to interpret the data, and to make decisions on the fitness of each 
test-item as a quality control measure to its interrelated construct (Wu & Adams, 2007).  
3.2.3.3 Estimation (difficulty, ability, precision)  
The resulting fit estimate indices assist the researchers to confirm whether their hypothesis of 
unidimensionality is supported experimentally. The test-items which are showing an 
intolerable divergence from the predictable ability/difficulty model are regarded as not fitting 
with the unidimensional tested construct. Therefore, these fit statistics assist the researcher to 
decide whether the estimation of the test-items represent a significant quantitative study 
summary, such as, if the construct measurement assisted by each test-item (Bond & Fox, 
2007). 
At times, some test-items overlap, particularly at the extremes of the path where 
errors of location tend to be larger; collecting more data is usually the easy remedy for an 
item-for-item imprecision, and to find more appropriate participants to test. Reducing error in 
the ‘person estimates’ is more problematic, especially when we want to separate persons into 
mutually exclusive groups such as ‘still developing’ and ‘mastered these skills’ (Bond & Fox, 
2007). In this case, more appropriate test-items must be developed in order to improve the 
precision of personal estimates (Bond & Fox, 2007). On the other hand, they may have 
relatively large errors associated with their estimates (Bond & Fox, 2007). 
3.2.3.4 Reliability   
The measurement indices deployed by the Rasch model assist the researcher to decide if there 
is sufficient test-items diffusion over the investigated continuum, with sufficient dispersal of 
ability throughout the participants’ performance outcomes. The reliability index of the person 
measures the duplication of the individual's cognitive performance ordered such that we 
would expect, if the participants were tested using another set of test-items that measure the 
same tested construct. That is to say that, if the same number of test-items with the same 
distribution were used to measure an investigated construct, partcipant-1 would still be shown 
to have more ability than partcipant-2 and partcipant-2 more ability than partcipant-3. The 
number of test-items affects the person reliability by affecting the ability estimates as small 
errors. And so, the person reliability requires more items with a spread of ability among the 
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tested sample to emphasise an ability expansion in a hierarchy of participant separation on the 
tested construct (Bond & Fox, 2007). 
Collecting more data using the test-items assists to overcome the low person 
reliability issue and reduce the estimates’ error. However, the test-item examination and 
analysis does not finish after reaching such a high person reliability level, as there is a need 
for other evidence to be searched to satisfy that the construct measurement is valid (Bond & 
Fox, 2007). 
3.2.4 CLASSICAL TEST THEORY (CTT)  
Classical test theory (CTT) based on the assumption that the test score of the total item is the 
sum scores, results from the summation of all items. CTT impacts with some limitations such 
as in each rating scale item assured to have similar amount of the investigated trait to be 
measured using the CTT regardless the item challenge (Sondergeld & Johnson, 2014). 
Also the statistics generated using the CTT depends on the sample group. For 
example: the reliability; mean; standard error; and standard deviations different from another 
group measured using the same construct, and the results will be different according to the 
sample (Sondergeld & Johnson, 2014). The traditional approaches for testing is the CTT 
which depends on testing and re-testing; for each test there are different reliability and 
validity forms (Thorpe & Favia, 2012). 
However, the IRT assists to scale the test-items difficulty and design in a similar 
difficulty of forms of test, and so the IRT depends on the test-item itself rather than CTT 
approach, which depends on the aggregate of the item response and the test score (Thorpe & 
Favia, 2012). One of the limitations of using the CTT is that the item contribution to the total 
score of the test is interchangeable (Thorpe & Favia, 2012).  
The assumption in CTT is that the total scores of the item are used to measure the 
participant attitude on a rating scale (Sondergeld & Johnson, 2014). Each test-item according 
to the CTT has the same difficulty (and the standard error also is the same). Using the CTT 
measuring the trait possess similar amounts regardless the challenges endorsed by the item; 
and so, it is possess similar weight towards the participants' overall score on the assessment 
with a rating scale (Sondergeld & Johnson, 2014). 
The results of the statistics using the CTT depends on the sample selected and the 
items. And so reliability, means, standard error, standard deviation depend on the participant 
filling in the questionnaires, so a result of certain group of participant could show a reliable 
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result. However, if it is evaluated with the same construct on another group, it will show a 
different result. Also removing or adding an item will result in producing a different scale. 
And so, when using the CTT, it is hard to compare the tests forms with different items for the 
same construct and the factor analysis is dependent upon the sample selected; it is different 
according to the sample selected (Sondergeld & Johnson, 2014). 
3.2.5 ITEM RESPONSE THEORY (IRT) 
Sauer et al. (2013) used IRT to test the psychometric quality of items by testing if the higher 
trait level was linked with a higher probability that the participant will endorse the tested item 
(Sauer et al., 2013). A Rasch model involves a subset of IRT models, each with particular 
statistical characteristics (Rasch, 1993). 
IRT is a modern alternative to CTT; it emphasis that the participant response is 
influenced by the participant quality and the item quality. IRT provides information about 
items, tests and participants. For example: if in this research study, participant-X takes a 10-
item test, according to the IRT, the probability that participant-X will respond correctly to 
item-1 on the PFR test is influenced by two things:   
 if participant-X has good knowledge about the PFR, the participant will have a 
high probability of answering the item correctly; and 
 if item-1 is difficult then participant-X will have a low probability of correctly 
answering the item-1.  
IRT states that the participant’s response to an item is influenced by the participant's 
trait level (participant ability) and the item’s difficulty level (Gorin, Embretson & McKay 
2008). 
 
Item response determinant:   
 Trait level respondent  
The participant’s knowledge level is assessed by items that test how the 
psychological traits affect the participant’s answer (Gorin, Embretson & McKay 
2008).  
 Item difficulty  
Asking about a participant’s job satisfaction per se is an easier test-item than one 
which asks about the job affecting their life (Gorin, Embretson & McKay 2008). 
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 The discrimination of the items  
Test-items have different difficulty levels to differentiate between the 
participants with high level traits and low level traits (Gorin, Embretson & 
McKay 2008). 
 
A high discrimination value indicates a strong consistency between the item and the 
trait. The item with zero discrimination value is unrelated to the measured trait-level(Gorin, 
Embretson & McKay 2008). 
Rasch models are useful for evaluating Likert-type test-items and instruments, the 
analysis comes as: data; a ratio scale and item; and person parameters used for measurement 
on a ratio level (Neumann et al., 2011). The Rasch analysis assists to also test if the test-item 
comparability is available for the tested samples, by comparing if the test-items are answered 
in the same way. And so provides reliable quantitative results assistance in the comparison of 
the participants and the test-items (Neumann et al., 2011). 
CTT and IRT are the two statistical models' assistance techniques to analyse the test-
items, IRT helps to provides the ratio scale data where the CTT helps to provide an ordinal 
data result, the different between ratio measurement and ordinal measurement is that ordinal 
one includes a category of data with inherent order not scaled on an equal intervals, such as 
low, medium, and high. However, the ratio scale data are continuous, such as walking time 
measured in minutes; and so, ordered as two minutes, is less than four minutes walking, 
ordinal measurement uses the equal intervals; and so, the time difference between two and 
three minutes is the same between 15 and 14 and a meaningful understanding from the ratio 
scale more than the ordinal scale. For example; 10 minutes walking is only half of 20 minutes 
walking, but the category ‘slow walker’ not necessarily means that the walking speed is half 
as fast as the category ‘medium walker’ (Neumann et al., 2011). 
Also, CTT uses a raw score, however IRT uses a derived scores (Neumann et al., 
2011), IRT assistant to provide equal interval measures. For example: if a student takes a 
physics exam and student-A achieved 70 percent, student B-80 percent , student C-90 
percent, student D-100 percent; and so, the difference between student-A and -B is 10 percent 
and -C and -D is also 10 percent, yet there is a possibility that student-A answered only the 
easy items and student-C and -D answered the difficult items (Neumann et al., 2011). The 
Rasch model uses the ratio scale for analysing the scores of the measurement instruments to 
compare the participants' performance (Neumann et al., 2011). 
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Instruments are used to capture one or more traits about the knowledge, attitude or 
performance held by a participants (Neumann et al., 2011). And so, different items are used 
to measure different traits; these are known as instrument-dimensions. If the instruments 
include items used to measure more than one trait the multi-dimensional Rasch analysis is 
used to analyse the dimensionality of the test-items. Rasch analysis assists to determine if the 
item measures two or more traits (Neumann et al., 2011). The Rasch analysis and 
confirmatory factor analysis (CFA) is used to investigate if the data fits the model; principal 
component analysis (PCA) is used for the reduction of the data (Neumann et al., 2011). 
Rasch measurement uses a model based in which the estimates of the trait level use 
the participants’ responses and the item properties (Cunningham & Bradley, 2010). The 
standard error (SE) provided by the Rasch measurement for every item and participant, 
indicates the range by which each participant’s true performance and each test-item ‘true’ 
difficulty occurs when the participant or item fit the model with a small SE value 
(Cunningham & Bradley, 2010). 
Rasch measurement has an essential characteristic in which the measures continue to 
be the same regardless of which item is used or the sample participants (Cunningham & 
Bradley, 2010). If the data fit the model and the range of the data fit 0.7 to 1.3 (which is the 
accepted range for the 'outfit' and 'infit' mean square); the participants with a higher ability 
have a higher value of probability of answering correctly any test-item and the item which is 
lesser value of difficulty has a higher probability of answering the item correctly 
(Cunningham & Bradley, 2010).  
Lamb et al. (2012) used the IRT analysis to investigate the validity and reliability of 
their measurement, to assess the use of a science interest survey in a science interest uni-
dimensionality construct. This thesis also applies the Rasch measurement Model to provide a 
theoretical model that makes an equal measure of the mHealthcare training construct such as 
the PFR course to evaluate the validity and reliability of the development of the instruments.     
3.2.6 USABILITY HEURISTIC MODEL  
According to the World Health Organisation (WHO), the use of mobile applications in the 
healthcare sector occurs in 14 categories of services: emergency; managing disasters and 
emergency incidents; telemedicine; reminders for appointments; promotion of health; 
mobilisation of community; compliance of treatment; patient records; access of information; 
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monitoring patients; surveillance; data collection; decision support systems and raising of 
awareness (Craven et al., 2013). 
Studying the accessibility of the mobile devices and the different mobile utilities for 
the users is an essential result of the continuous expansion of mobile application development 
(Craven et al., 2013). The context of use of such mobiles and smartphones in the medical 
field has been studied from the perspective of human-factors (we call HCI) such as: the user 
requirements of the mHealthcare (Craven et al., 2013); the intervention of mHealthcare 
designed from the perspective of healthcare IS, and not from the user's perspective (Craven et 
al., 2013). Optimum design of mobile applications will maximise the standardisation and ease 
of healthcare training products (Craven et al., 2013).  
Craven et al. (2013) investigated three design aspects of mobile applications: 
 mobile interfaces are different from traditional ones;  
 mobile platforms vary; and  
 different mobile platforms make different sizes and resolutions a concern. 
The ubiquity of mobiles in every aspect of users’ lives makes it essential to improve 
their accessibility and the users’ utility. Mobile application development is either through 
native application development or web-based (Dixon et al., 2013) add-ins. Native 
applications often use the software development kit (SDK) for the mobile devices' operating 
systems (Android, Blackberry, iOS, Java). And so, the applications vary according to the 
operating system used (Dixon et al., 2013). Web-based applications run from the Web-
browser and on different mobile device platforms (Dixon et al., 2013). Kosnik and Henschen 
(2013) mention that the design and implementation of HCI for engineering applications is 
still difficult because of different user requirements and different data types and method of 
displaying the data. Hua and Gong (2013) identified the usability problems that affect the 
reporting system of the patients: language; mismatch of information; feedback; visibility; and 
the study found that it is affecting the cognition and reducing the participant performance. 
Jokela et al. (2013) showed that government and healthcare IS face problems of poor 
usability, and found that the user requirement is the main reason of the poor usability, since it 
is not based on the performance of the user and mostly based on the principles of the design 
more, and the guidelines of the usability; so suggesting that the usability which is based on 
the performance is a real challenge(Jokela et al., 2013). 
Usability inspection methods are used to evaluate the user interfaces; this can be done by: 
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 automatically: a program is used to compare the specifications of the user interfaces; 
 empirically: a real user assesses the interface’s usability;  
 formally: calculate usability measures using certain formulas and models; and 
 informally: using the evaluator’s general experience and skills (Nielsen, 1994). 
Applying the automatic and formal methods is still difficult since they are not scaled 
up to handle larger size of the interfaces (Nielsen, 1994). The most commonly used method is 
the empirical method (Nielsen, 1994). The user testing method can discover many usability 
problems and the earlier usability inspections also overlooked other problems. It is proposed 
here that the the best method is by combining the two methods as described by Nielsen 
(1994), yet made applicable to cater for the advent of the Web 2.0 user environment, in 
general and more particularly for the emerging mHealthcare sector. 
The inspection usability method uses evaluators to inspect the user interfaces to find 
out the problems in the design (Nielsen, 1994). There are seven types of usability inspections: 
heuristic evaluation; cognitive walkthrough; formal usability inspection; pluralistic 
walkthroughs; feature inspection; consistency inspection; and standard inspection (Nielsen, 
1994). Zaharias and  Koutsabasis (2011) defined heuristic evaluation as a systematic 
approach to the inspection of interface design to identify problems with their usability. 
Zaharias and Koutsabasis (2011) used a heuristic evaluation to investigate the usability of 
two eLearning courses and reported that the heuristic evaluation covered a lot of the usability 
problems.  
Zaharias and Poulymenakou (2006) investigated the use of human-centred design to 
combine it with the ID techniques and emphasis on the need of the integration between the 
usability and the ID. The use of mHealthcare tools raised a concern about the quality of the 
ID used to deliver the training materials (O'Donovan et al., 2015). 
From the user’s perspective, usability features and design standards for the computer 
screen’s interface were highlighted by Nielsen (1995), in ten principles of the usability 
heuristics model; and mentioned in chapter-1 introduction 1.2.7 principles of the usability 
heuristics model.   
To bring forward a new theoretical stance, this research study will investigate 
additional usability heuristics that are especially designed for a mobile device (such as the 
iPad), based on the key instructional science paradigms: constructivism; situated learning; 
collaborative learning; informal and lifelong learning; and teaching support (Yuen & Yuen, 
2009). 
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3.3  HUMAN-COMPUTER INTERACTION 
The HCI knowledge domain represents the key discipline in (human-computer) interaction 
design, including: interface (screen-based) information design; combining human beings’ 
computer usage (the human-dimension). While the fields of computer science/engineering 
represent computer-recognition and psychics (Qian et al., 2008), also known as the machine-
dimension (McKay 2008). The ultimate aim of most HCI research is to investigate how to 
help people finish their computer tasks efficiently using optimum computer designs (Yang & 
Chen, 2009). 
3.3.1 THEORETICAL PARADIGMS  
3.3.1.1 Behaviourist theories   
This study has used well known ID theories to design the mHealthcare training courseware. 
Traditional ID depends on breaking instructions into small units of knowledge; the learners 
listen to the information given and develop their own knowledge out of the environmental 
stimuli, which are controlled by the instructional strategy. Often the online relationship 
between the learner’s cognitive preferences and the hierarchical nature of the instruction 
knowledge domain deployed is ignored, conveying only unrelated information and concepts 
(Merrill, 2002). Taking such a generic approach to instructional strategies has been criticised 
due to the apparent lack of individual interaction and adjustment (Cicciarelli, 2008a).  
As the psychology discipline can be categorised into three theoretical paradigms 
which involve: behaviourism, cognitivism, and humanism; training facilitators try to choose 
the most appropriate school of thought for their instructional strategies (Cicciarelli, 2008a). 
Researchers studying memorisation as an effective cognitive education tool discovered that 
the learner’s memory did not improve (Dunlosky et al., 2013). Yet factors in the environment 
can be used as a stimulus for a behavioural response (Cicciarelli, 2008a).  
Behaviourism explains measured and observed behaviours, holding that learning is 
the result of a stimulus leading to a response in which the (learned) behaviours were changed 
(Chen, 2009). Learning and memorisation is achieved by repetitive stimulus-response cycles. 
Early behavioural researchers (Albert Bandura, Ivan Pavlov, Benjamin Bloom and B. F. 
Skinner) studied the impact of feedback, rewards and environment on learning outcomes; 
their work assisted the ID community to develop programmes that reduced learning phobia 
(Chen, 2009).  
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The social-cultural model of learning, mastery learning, simulations, direct 
instruction, theory of elaboration, and traditional ID theory are used when designing online 
courses (Cicciarelli, 2008a). The design guidelines inspired by earlier behavioural theorists 
are important theoretical tools for computer-based learning development (Chen, 2009).   
Robert Gagné, a pioneering behaviourism theorist, developed his ‘conditions of 
learning’ theory to explain the importance of the repetitive nature of positive feedback. This 
theory holds that nine instructional events are needed to design a good lesson (Chen, 2009). 
Gagné’s theories involve a centred behaviourist classroom approach that focuses on 
instructional outcomes and particular behaviours (Tough, 2012). According to Tough (2012), 
these nine instructional events are:  
 gaining attention; 
 informing the learner of the objective; 
 stimulating recall of prerequisite learning; 
 presenting new materials; 
 providing learning guidelines; 
 eliciting performance; 
 providing feedback about corrections; 
 assessing performance; and 
 enhancing retention and recall.  
According to Merrill (2002), the training course design should motivate the trainee to 
attend the class. Therefore hospital trainees should be informed clearly of the training 
objectives. Then, the instructional strategies need to stimulate recall of prerequisite learning, 
using tools such as quizzes. After that, the online courseware should present the new 
instructional materials and topics highlighted with the instructional/learning guidelines. 
Expectations of performance must be clearly provided, along with the assessment instrument, 
and trainees should receive instant feedback to enhance the retention of their training. This 
study will apply these instructional events to underpin the design and development of a 
purpose-built mHTA courseware module for an iPad, using the Apple Xcode programming 
platform.   
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3.3.1.2 Active learning theory (constructivism)  
Years ago, well known philosophers (like Immanuel Kant, Lev Vygotsky, John Dewey, and 
Jerome Bruner) researched the constructivism theory to interact course materials with their 
learners using activities that were planned and constructed, involving categories identified as: 
learning; performing; taking actions while doing; and taking either mental or physical actions 
(Frank, 2008). 
Interactive online learning environments, which link to an individual’s experiential 
knowledge, assist the learner to construct new knowledge (Frank, 2008). Role play, active 
storytelling and workshops are examples of active instructional strategies that can be 
delivered using ICT tools (Moons & De Backer, 2013). In the training context, role play and 
active storytelling can be used as efficient interactive (instructional) channels between the 
ICT tool (the iPad application) and the trainees.       
The Moons and De Backer (2013) research involved the design and evaluation of an 
interactive learning environment for introductory programming. Constructivism and 
cognitive load theory were used to demonstrate how the design of instructional software 
could be improved. It was revealed that interactivity could be improved using on-demand 
concept explanations such as: pop-up quizzes; whiteboard demonstrations; exercise practice; 
presentations; and peer discussions. Constructivism enables the instructor to act as an 
educational facilitator through employing such techniques as: learners’ experiments; 
reflective practice; dialogue tasks; and mapping abstract concepts to deliver knowledge 
construction strategies (Brandon et al., 2010). Also, knowledge construction is possible when 
active instructional strategies are created within a social context (Ng'ambi & Lombe, 2012). 
Learner-centred, interactive and innovative instructional strategies assist learners to use 
critical thinking in their decision-making in complex healthcare situations (Brandon et al., 
2010).  
Constructivist philosophy has four key assumptions: the learner’s previous (memory) 
constructs and knowledge; an assimilation and accommodation that leads to new knowledge 
construction; an invention that results from the new learning; and the reflection and linking of 
existing knowledge with new knowledge creates a meaningful learning experience (Brandon 
et al.,2010). These four key assumptions will be deployed in the design of the mHTA. Within 
the context of mHealthcare training, the trainees’ memory constructs and knowledge is based 
on their prior (experiential) knowledge, and their work experience will be noted. Moreover, 
any previous study and major specialisation prior to the training class will help the trainees to 
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construct, assimilate and accommodate their prior knowledge to new knowledge that leads to 
invention. This type of experience will be noted by the mHealthcare training as meaningful 
learning, by the linking and the reflection between the new knowledge and existing 
knowledge during the training session(s). 
3.3.1.3 Cognitivist theories – Moore’s theory of transactional distance 
Cognitivist theories assist learners to process their instructional strategies (information) in 
meaningful ways. These cognitive theories aim to create learner autonomy through 
declarative learning tasks that are situated in a stable instructional environment (Cicciarelli, 
2008b). Cicciarelli (2008b) explained the main cognitive theories that guide online course 
design: the theory of multiple representations; cognitive flexibility theory; Bruner’s three-
form theory; dual-coding theory; Gagné’s conditions of learning; Merrill’s instructional 
transaction theory, and Moore’s theory of transactional distance.  
Moore’s theory identified that learner autonomy, interaction and course structure 
represent three learning dimensions in distance learning (Huang & Liaw, 2004). Moore’s 
theory argues that with more interaction between the learner and instructor and less physical 
distance, the effectiveness of educational outcomes is higher (Chen, 2001). Three types of 
interaction were labeled as learner-content interaction, learner-instructor interaction and 
learner-learner interaction (Moore, 1989). Moore (1989) recommended that the educator’s 
expertise be combined to include three types of interaction media: printed, broadcast and 
teleconferencing. In the mHealthcare training context, Moore’s theory assists the designer to 
focus on the interactivity either between the trainees and the content or the instructor, or by 
interaction with other trainees, such as exchanges of the experience in certain medical case 
studies. 
3.3.1.4 Activity theory  
The activity theory paradigm is a social culture theory that is well suited to this study. It 
permits the analysis of human activity and the interaction between the learner’s 
consciousness and their learning activities within the mobile environmental context (Uden et 
al., 2008). Its key theoretical principles are: internalisation/externalisation; hierarchical 
structure; object orientation; mediation; and development (Uden et al., 2008). Activity theory 
frames relationship templates to highlight the conceptual tensions during organisational 
change that includes: new tools; goals within the digital artefacts; people’s roles; and 
organisational rules (Uden et al., 2008).  
Chapter-3: Literature Review 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 69 
 
Instruments
ObjectSubject
Rules Community Division of Labor
Outcome
Nurses and Doctors mHealthcare training course
Activity theory was modelled in 1987 by Engeström to unify human beings’ 
activities. Consequently the work activity triangle was devised (for this research) to include: 
transition and exchange between instruments; instructional subject; digital object; 
community; rules; and division of labor (Ditsa, 2003) see chapter 2 conceptual framework 
section 2.2.2.4 for a more detailed account.  
Professional educational IS-design features should afford the learner to gain a 
comfortable HCI usability feeling that enables them to gain more positive Web-mediated 
instructional experiences (Hsu et al., 2006). Different users groups have different 
expectations. For example: adult learners prefer a simple instructional environment while 
student-learners prefer a multiple ID that includes multiple occurring tasking (Hsu et al., 
2006).   
Figure-3.2 shows this key attribute interaction as described in the activity theory as it 
impacts upon the design and development of the mHealthcare training courseware. 
 
 
 
 
 
 
 
 
Figure 3.2: Work activity of the mHealthcare training application (mHTA) 
3.3.1.5 Adult learning theory   
Organisational training programmes are being developed to improve the employee 
performance (Kenner & Weinerman, 2011). An example of the key assumptions of effective 
adult learning theory involves: 
 prior to the instruction, an adult learner needs to know why they are undergoing 
the programme; 
 an adult learner is responsible for their decision and prefers to be viewed as self-
directed;  
 the life and work experience of an adult learner is a rich learning resource; 
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 the life situation and work environment effectively motivate the adult to learn 
what they need to achieve; 
 adult learners are task-centred learners (in contrast to children, who are subject-
centred learners); and 
 internal instructional motivators are the main factors which ignite an adult’s 
responsivity (Green & Ellis, 1997). 
Adult learning theory was proposed by Malcolm Knowles in 1968 to distinguish it 
from the pre-adult schooling theory called andragogy, which means the ‘art and science of 
helping adults learn’ (Clapper, 2010). The trainees in this study will be adult learners, 
consequently the instructional strategies adopted by the mHTA courseware design must 
provide them with instructional purpose. They need to be self-directed, with their prior 
knowledge noted; they will be more motivated by their life situations and work environment. 
Task-oriented instructional strategies are the preferred method of adult learning, as they 
enhance their internal motivation to attend the training.  
3.4  INSTRUCTIONAL DESIGN 
The pioneer cognitive theorist, Robert Gagné tailored specific ID events to assist in achieving 
the learning outcomes. Gagné described five categories of learning outcomes, as: intellectual 
skills; cognitive strategy; verbal information; motor skill and attitude. He defined the 
intellectual skills, as: discriminations; concrete concepts; defined concepts; rules; and the 
higher-order rules, as: symbols or conceptualisation to enable the individuals to engage with 
their environment (Belfield, 2010). 
A plethora of ID researchers have used the Gagné instructional outcome theory in 
their ID processes. Belfield (2010) described a lesson plan devised for teaching X-ray 
interpretation, an intellectual skill that falls into the (Gagné) group of higher-order rules. 
Tough (2012) applied Gagné’s theories (taxonomy of learning outcomes, conditions of 
learning, and nine events of instruction) in teaching audio engineering. Tough (2012) 
mentioned that verbal information instruction as identifying the concepts, objects and 
conceptual-chains of those associations; that discrimination is the instruction necessary to 
learn how to distinguish between objects and the concept reached by multiple observations so 
that chaining more than two concepts assist in rule learning; if the learners combined more 
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than one previously learned rule they can achieve a solution and problem solving which is 
presenting the higher-order rule (Tough, 2012).  
Buscombe (2013) investigated the use of Gagne’s theory to teach procedural skills; he 
designed a lesson plan for teaching psychomotor skills and an outline ID model that can be 
used with different specialised clinical skills (Buscombe, 2013). McKay (2000a) applied 
Gagné’s instructional outcome theory using a skill development matrix to measure the 
learner’s process of cognition development in learning how to write a program algorithm, 
starting from basic concepts such as integer and number to high-order rules such as 
multiplication and equations, and used that matrix to measure the learner’s skills 
development in an introductory programming course. 
This research used a 'knowledge development matrix' that drew on these Gagné 
learning outcomes. These learning outcomes form the basis for the knowledge development 
matrix as further developed by McKay (2000a). In Table-2.1, the x-axis shows the 
instructional objectives of the training course, while the y-axis shows the tasks involved with 
the instructional content (introductory ‘patient and family rights’). 
3.4.1 X-AXIS: THE INSTRUCTIONAL OBJECTIVES AND KNOWLEDGE BANDS  
The instructional objectives in the x-axis consists of three sub-instructional objectives of 
learning knowledge, the first is known as declarative knowledge that is divided into two skill 
categories showed by McKay (2000a, p. 175) as bands (A and B). Band-A presents the verbal 
information skills which are the concrete concepts and basic term in learning the course 
knowledge such as understanding the names of the months, countries, cities, and letters. 
Band-B, presents the second category of instructional objectives formed by integrating more 
than one concept in one basic rule and measure the learner ability to discriminate, understand 
concepts and principles such as discriminating between the different type of arithmetic 
operation like multiplication, subtraction and division.  
The second is procedural knowledge divided into three skills' categories shown as 
bands (C, D and E); Band-C presents the intellectual skills of learners that measure their 
capability of solving problems by applying high order rules and concepts to new situations 
such as understanding that the boiling point of water is 1000oC. Bands-B and -D present the 
procedural cognitive strategy that measures the learner capability to recognise unstated 
assumption and identify subtasks such as describing the situation of boiling water at an 
altitude of 8000 feet (Gagne' et al., 1988).  
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The third procedural knowledge Band is -E, presenting the cognitive strategy that 
measures the learner capability to integrate learning from different areas into a plan for 
solving a problem and recall simple prerequisite rules and concepts such as retain the 
information after reading a book. Meta-cognitive knowledge presented by Band-F to 
demonstrate the learners’ capability of solving problems based on strategic or reflective 
knowledge and cognitive tasks to include contextual and conditional knowledge such as the 
strategic decisions in the work McKay (2000a, p. 175). 
3.4.2 Y-AXIS: THE LEARNING TASKS    
The vertical axis shows the learning tasks, the axis starts with simple basic healthcare task, 
developing into more difficult tasks. Therefore the mHealthcare courseware skill 
development tasks commence with basic skills and concepts for the declarative information, 
like providing elderly and children patients with appropriate protection from physical assault; 
developing into more strategic tasks like protecting a patient’s personal values and beliefs, 
like protecting their possessions from theft or loss. While more reflective and meta-cognitive 
tasks are depicted at the other end of the 'y-axis,' like the  hospital's responsibility for 
providing administrative processes that support patients’ and families’ rights during (hospital) 
care, including protecting the patient needs for privacy.  
Table-3.7 and 3.8 shows the knowledge development matrix for PFR-1 and PFR-2 
used in this research study to design the mHealthcare performance measurement instrument. 
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Table 3.7: Knowledge development matrix for PFR-Level 1 (adapted from McKay (2000a)) 
 
   
Table 3.8: Knowledge development matrix for PFR-Level 2 (adapted from McKay (2000a)) 
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The ID of this research drew on the five first principles of instruction (Merrill, 2002):  
 solving the problem in the real world assist to promote the learning; 
 activating the existing knowledge as a foundation for creating the new 
knowledge will promote the learning; 
 demonstrating the new knowledge to the learners will promote the learning; 
 applying the knowledge by the learner will promote the learning; and 
 integrating the new knowledge into the learner world will promote the learning. 
 
Merrill (2002) distinguished between a practice and a programme: a practice is an 
activity in it is very nature and instructional yet more specific, whereas a collection of 
prescribed practices constitutes a more complete programme. Merrill (2002) explained the 
relationship between the practices, programmes, principles and ID. The principle consists of a 
set of practices and programmes and some ID theories may require specific principles and 
practices to implement those ID principles. Figure-3.3 shows these five Merrill principles, see 
chapter-5 mHealthcare training application instructional design section 5.2.2.5 for full details.  
 
 
Figure 3.3: Phases for effective instruction (Merrill, 2002) 
 
 
 
 
 
PROBLEM
ACTIVATIONINTEGRATION
APPLICATION DEMONSTRATION
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3.5  CHAPTER SUMMARY 
This chapter contains a review of the literature on mHealthcare training, which Bakkar and 
McKay (2014) defined as the use of mobile devices for training purposes by hospital staff, 
and students. The chapter concluded with an explanation of mHealthcare training and 
theoretical paradigms. The next chapter explains the study design and methodology.  
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Design and Methodology                                 
 
 
 
OVERVIEW 
This chapter explains the research design and methodology used in this study. Section-1 
describes the research approach, section-2 discusses the research design, and section-3 is 
concerned with the data collection methods. Section-4 addresses the data analysis. Section-5 
explains the participants. Section-6 focuses on the study validity and reliability. Ethical issues 
are discussed in Section-7. 
This chapter is divided into the following sections: 
 research approach;  
 research design;  
 data collection methods 
 data analysis 
 participants description 
 validating the training programme and construct reliability 
 ethical issues; and  
 chapter summary.  
 
 
 
4 
Chapter 
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4.1  RESEARCH APPROACH 
This study used a mixed methods approach involving quantitative questionnaire-based and 
qualitative semi-structured interviews (Davies & Harty, 2013). These methods were applied 
with participants who tested a mHealthcare  training application (mHTA) designed to deliver 
an mHealthcare training course on an iPad, the design and development of which will be 
described in the next chapter.  
Figure-4.1 shows the research design model adopted for this study. The first phase of 
the design involved formulating the research questions and the mHTA, which involved the 
training content design process and the subsequent mHTA development process. The second 
phase involved conducting the experimental mHealthcare training programme, the 
quantitative questionnaire and the qualitative interviews.  
 
Figure 4.1: Research design model 
A mixed methods approach to research is defined as the use of quantitative and 
qualitative techniques to collect data, analyse it and integrate the findings (Tashakkori & 
Creswell, 2007). The reason for using mixed methods was to elaborate on the relationships 
between the quantitative and qualitative findings in a logical and relevant way with the 
theoretical paradigms (Östlund et al., 2011).  
The mixed methods approach was used to generate complementary results which 
could be triangulated, allowing convergent conclusions to be drawn from the findings with 
the possibility of creating new theories, assumptions and propositions (Östlund et al., 2011). 
Creswell & Plano Clark (2007) have classified four types of mixed methods research design: 
Qualitaitve 
Interview  
Quantitative 
Survey 
Experimental  
Online Course
Mobile iPad
Application 
Development 
Training content 
design process
Research 
Questions
Design Activities
Data Collection
Chapter-4: Design and Methodology 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 78 
 
(1) combining quantitative and qualitative data to investigate a research problem; (2) 
embedding the quantitative or the qualitative data within the other form to answer a research 
question; (3) using qualitative data to explain the quantitative findings; and (4) exploratory 
such as the use of quantitative data to explore the qualitative data relationship.  
The quantitative study was conducted to investigate the effectiveness of a mHTA in 
improving healthcare knowledge and to measure participants’ skills before and after using the 
iPad training programme. Thereby a quantitative pre-test questionnaire was used to measure 
the participants' prior domain knowledge of patient and family rights (PFR). Then, the iPad 
training session was conducted. A quantitative post-test questionnaire was used to measure 
knowledge-levels after using undergoing the iPad programme. Finally, (for the Pilot study 
only) the researcher conducted semi-structured qualitative interviews with participants, to 
expand the research investigation and measure the qualitative feedback on the participants' 
thoughts of their experience with the iPad training programme. 
 
The research was designed to answer the following questions: 
 
 What is the best practice for designing 
mHealthcare training programmes in Jordan?  
 
 What is the optimal design-framework for 
establishing mHealthcare training that apply 
such best practice in Jordan? 
 
And the expected outcome was: 
 
A design-framework for establishing mHealthcare training programmes that 
apply best practice in Jordan. 
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4.2  RESEARCH DESIGN 
The research plan was divided into three main parts; as shown in Figure-4.2; the first part was 
the pilot study, the second part was the instrument validation and recalibration study; and the 
third part was the main experiment. 
 
 
 
 
 
Figure 4.2: Research plan 
4.3 DATA COLLECTION METHODS 
4.3.1 PILOT STUDY 
The first step in data collection was a pilot study conducted in Jordan by the researcher in 
January-February 2015. It enabled a trial run of the research methodology, the assessment 
instrumentation, and the iPad mHealthcare training programme. The pilot study involved the 
following process: a pre-test questionnaire (to ascertain participants' prior domain 
knowledge); the online training session (iPad training programme); and a post-test 
questionnaire. Following the post-test questionnaire, the researcher conducted semi-
structured interviews; of the 53-participants, all of them agreed to be interviewed. 
Pilot Study
• Questionnaires 
• iPad training programme
• Semi-structured interviews
Main Experiment
• Questionnaires 
• iPad training programme
Instrument Validation Study
• Questionnaires - recalibrated  
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The results from the pilot study data analysis showed that some test-items were not 
fitting the Rasch model and that there were small knowledge-level changes in participants' 
post-test outcomes. The participants' feedback also revealed there were some test-items that 
were difficult to understand, saying that rewording would be helpful if these questions were 
put in more simple language. It was also necessary to add more questions to involve a 
broader range of knowledge acquisition testing. Some test-items were changed from long 
partial credit scoring to a straight forward multiple choice format. Hence, it was necessary to 
conduct a further test instrument validation study to calibrate the new test-items. 
4.3.2 INSTRUMENT VALIDATION STUDY 
The second step in data collection was the test instrument validation study conducted by the 
research assistants in Jordan, in May-June 2015. It enabled the recalibration of the participant 
performance assessment instrumentation. To this end, a newly designed questionnaire, which 
consisted of 40-test-items, was administrated in two Jordanian hospitals; there were 20- 
participants who agreed to participate in this study. 
The validated test-items which fit the Rasch model were sorted according to their 
difficulty value, and then grouped into three levels of test-items: high-level items used in the 
post-test; middle-level items used as common items between the pre- and the post-test; and 
the low-level items, were used in the pre-test construct. All the validated items were used in 
the next research stage, the main experiment. 
4.3.3 MAIN EXPERMENT 
The main experiment was conducted by the research assistant in two Jordanian hospitals 
(King Abdullah University Hospital and Marka Islamic Speciality Hospital), in July-
September 2015, following the methodology process steps described above for the pilot 
study. Data collection in the main experiment involved three such steps:  
 evaluation of the participants’ prior knowledge using the validated 
pre-test questionnaire;  
 a training session with the iPad mHealthcare training programme. 
Participants were required to use the mHTA in their own offices on an 
iPad device given to them by the research assistants; and  
 after completing the training course, the post-test questionnaire was 
administered. 
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4.4 DATA ANALYSIS  
This study included:  
 quantitative data analysis, and  
 qualitative data analysis.  
4.4.1 QUANTITATIVE DATA ANALYSIS 
There were two measurement theories used by this research that involved the Rasch model 
for the measurement analysis. The first theory was the classical test theory (CTT), while the 
second one was the item-response theory (IRT). This study used the IRT in the quantitative 
phase to simplify the measurement and obtain the required information about the 
mHealthcare training participants (individuals) and test-items. The participant's response to 
the test instrument was influenced by the knowledge of the participants' relative cognitive 
performance outcomes, and the quality of the test-item behaviour. To validate the presence of 
the learning PFR-skills and the relevant participant ability, both the test-items and the 
participants should conform to the Rasch IRT model (Mat-Jizat, 2012).  
A balance between the tested tasks on the relevant mHealthcare training knowledge in 
this study, and the participant’s fair chance of responding to the test-item and to gain a fair 
credit, should be maintained to achieve a high quality assessment, according to Izard (2006). 
Therefore participants with different response levels scored differently and ordered according 
to their results, and participants of the same results level scores were kept the same. For 
example: the individual, who has a high-level of PFR knowledge/skills, will be more likely to 
respond correctly to a PFR test-item than a participant with a low-level of PFR 
knowledge/skills ability.            
After the initial testing of the questionnaires with the participants in the pilot study, 
the test-items which were not demonstrating they 'fit' the Rasch model, were deemed to be 
'misfitting' the model; they were discarded, as they failed to test the required participant 
ability knowledge/skill.  
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4.4.1.1 The Rasch probability model  
The research adopted two scoring models for managing participant responses to test-items 
either by dichotomous scoring used for responses of either success or failure (correct or 
incorrect or '1' or '0'), and a partial credit model (PCM) which accounts for different (or 
applies partial credit to the participant's response) (Wu & Adams, 2007).  
The mathematical function applied in the Rasch model as replication of the 
participants’ responses to the test-items used in the pre- and post-test questionnaires for the 
dichotomous items is according to Wu and Adams (2007, p:28):  
 
𝑃 = 𝑃(𝑋 = 1) = ⁡
𝑒𝑥𝑝(𝜃−𝛿)
1+exp⁡(𝜃−𝛿)
                                                      (4.1) 
where X is a random variable; X=1 means success in solving the test item and X=0 means 
failure, 𝜃 is the participant’s ability to give the correct response to the test item, and 𝛿 is the 
test-item difficulty. 
 
The Rasch model probability equation shown above indicates that if the participant’s 
ability is equal to the test-item’s difficulty, then the probability of success is 0.5. However, 
the mathematical function applied in the Rasch model to account for the participants' 
responses to the test-items used in the pre- and post-test questionnaires for the partial credit 
items is according to Wu and Adams (2007, p:40): 
 
𝑃0 = 𝑃(𝑋 = 0) = ⁡
1
1+exp(𝜃−𝛿1)+exp(2𝜃−(𝛿1+𝛿2))
                            (4.2) 
𝑃1 = 𝑃(𝑋 = 1) = ⁡
exp(𝜃−𝛿1)
1+exp(𝜃−𝛿1)+exp(2𝜃−(𝛿1+𝛿2))
                           (4.3) 
𝑃2 = 𝑃(𝑋 = 2) = ⁡
exp(2𝜃−(𝛿1+𝛿2))
1+exp(𝜃−𝛿1)+exp(2𝜃−(𝛿1+𝛿2))
                            (4.4) 
 where:  
P0 is the probability equation for score 0  
P1 is the probability equation for score 1 
P2 is the probability equation for score 2 
X is a random variable; X = 1 means success in solving the test-item and X = 0 means 
failure. 
θ⁡is the participant’s ability to give the correct response to the test-item 
δ⁡is the test-item difficulty. 
Chapter-4: Design and Methodology 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 83 
 
In the general probability equation for the PCM, if the test-item-i is a partial credit 
item with score categories 0, 1, 2,…, mi, then the probability of participant 'n' achieving a 
score 'x' on test-item-i is given according to Wu and Adams (2007, p:40) by:  
𝑃𝑟(𝑋𝑛𝑖 = 𝑥) =
𝑒𝑥𝑝∑ (𝜃𝑛−𝛿𝑖𝑘)
𝑥
𝑘=0
∑ 𝑒𝑥𝑝∑ (𝜃𝑛−𝛿𝑖𝑘)
ℎ
𝑘=0
𝑚𝑖
ℎ=0
                                                  (4.5) 
where 𝑒𝑥𝑝∑ (𝜃𝑛 − 𝛿𝑖𝑘)
0
𝑘=0 = 1, and mi is the maximum score for the test-item.  
4.4.1.2 Rasch model and the item characteristic curve  
The item characteristic curve (ICC) is used by the IRT to estimate the participant’s ability; it 
is used to predict the probability of the participant solving a test item, and to plot the test item 
difficulty versus the participant’s ability, as shown in Figure-4.3. An ICC was plotted for the 
instrument validation study (see section 6.2.8, page 179). 
 
Figure 4.3: An example of an ICC for an item 
Figure-4.3 shows that high-achieving participants have a probability of success approaching 
‘1’, low-achieving participants have a probability of success near to zero, and average-ability 
participant have probability of success of 0.5; the same model illustrates the item difficulty of 
the learning task. For the high-ability participant the test item in Figure-4.3 is very easy, and 
for the low-ability participant the test item is difficult. ‘θ’ is the ability level of the average 
participant; where the test-item difficulty ‘δ’ is also defined in relation to the participants’ 
ability level; they have a 50 per cent chance of success in this item. 
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Figure-4.4 depicts three ICC's with varying test item difficulty. It shows the item with 
green ICC as the easiest test-item, while the test-item with blue ICC as the most difficult. The 
test-item difficulties for the three test-items are defined by δ1, δ2, δ3.  
 
Figure 4.4: Three ICCs for different test item difficulty 
 
The advantage of using such a mathematical function is that the probability of success 
can be modelled. Figure-4.4 illustrates the probabilities of success on three items if the ability 
of the person (θ) is known, since both item difficulties are plotted in relation to participant 
ability and so, by measuring the participants’ ability, we can foresee how they proceed on the 
tested item, even though the item in question is not being tested (Wu & Adams, 2007). 
The term 'Logit' abbreviates the term used to measure the distance between the 
participant's ability and the test-item difficulty 𝜃 − 𝛿 which is the 'log odds unit' as it shown 
in the equation 4.6 (Wu & Adams, 2007, p:29): 
log (
𝑝
1−𝑝
) = 𝜃 − 𝛿                                                            (4.6) 
4.4.1.3 Rasch models (dichotomous and partial credit model (PCM))  
In the Rasch model, the dichotomous test-items participant responses were limited to either a 
correct response that deserved the score of a '1' or incorrect response deserving a zero score; 
no partial credit was given to any response for incomplete test-items. An example of a 
dichotomous model is a multiple choice question with only one correct choice and three 
incorrect choices; choosing correctly scores a '1' and the three incorrect choices score a '0.'  
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An example illustrated in this research is the following test-item measuring the 
variable trait for participant PFR knowledge for protecting patients from physical assault.   
 
By protecting patients from verbal abuse, they have the right to be: 
            Answer: 
A. Protected from privacy breaching 
B. Protected from physical assault 
C. Protected from disrespecting their dignity 
D. Protected from physical and verbal abuse  
 
In the previous example if a participants selects the answer A or C or D; they will be 
awarded a zero score on their incorrect response; however if they selected the answer B; they 
will be awarded a score of a '1' for their correct response.   
The second scoring model used was the PCM (Bond & Fox, 2007). It is used mainly 
when the participant's response can be given in different meaningful responses that are 
needed to score a complete mark in PCM test-item; it allows participants to gain credit from 
an incomplete response. Scores are ordered gradually from full failure or incorrect response; 
partially correct to full success or completely correct. Rasch model principles emphasise that 
the awarded scores are ordered based on the increase in the underlying participant ability 
being tested by the test-item (Bond & Fox, 2007). An example illustrated in this research is 
the following test-item measuring the variable trait of participant’s PFR knowledge, 
specifically protecting patients from physical assault.   
 
What kind of assault was it that Khalid faced in the hospital? Answer: 
 
A. Verbal abuse  
B. Shouting; talking not good way and screaming 
C. Ignores and not helping 
D. No guidance and no help or support with low quality service 
 
In the previous example if the participants selects the answer C or D; they will be 
awarded a zero score on their incorrect response; however if they selected the answer A; they 
will be awarded the full score which is a '2' on their correct response and if they selected the 
answer B; they will be awarded partial score on their incomplete answer which is a '1.' 
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4.4.1.4 Quest interactive test analysis system  
As previously mentioned in other chapters, the program used to analyse the data collected in 
the quantitative phase is called the Quest Interactive Test Analysis System (Adams & Khoo, 
1996). It has assisted the research with a comprehensive analysis and testing regime for the 
questionnaires based on the IRT model. The Quest estimate has enabled the researcher to 
apply the Rasch measurement theory and perform high-powered statistical analyses within a 
flexible control language (Adams & Khoo, 1996).    
Quest enables the researchers to use the latest evolution in Rasch theory; adopting the 
program for the data analysis and the instrument validation based on the Rasch model and 
IRT. The software interface is relatively easy to use and provides a flexible range of output 
results as maps and tables with full and valuable information (see full listing below) (Adams 
& Khoo, 1996).  
The Quest data-feeds can be dichotomous; polytomous or mixed; and the range of 
scoring varies according to different scoring formats, such as: multiple choices; partial credit; 
short answer; and Likert-type scales. Quest also provides different types of Rasch analyses, 
such as case (people's performance) and test-item estimates, presenting the results in user-
friendly 'fit maps,' and generates tables in addition to indices of reliability. 
 
The following features are available through Quest: 
 The analyses of subscales and subgroups by defining any of them and 
provide an analysis that combines any of this subgroups or subscales. 
 Identify variables linked to the subgroups and correlate those variables 
with the case estimates on the studied subscale.  
 The anchoring of the test item or the studied case estimates to the study 
values; the use of the previous analysis to facilitate the comparison of test-
items.   
 The data which is missed can easily dealt with using Quest such as 
ignoring some codes in the provided data (Adams & Khoo, 1996).   
There are other measurement applications that are used for the Rasch analysis such as 
ConQuest, Winsteps and Rumm2030. Furthermore, many of these applications can be found 
at http://www.rasch.org/software.htm . However, the reason for using Quest for the data 
analysis is that it provides the item analysis tables which assists in examining the items. 
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Quest provides the following output files:  
 variable map, item fit map, case fit map, and kid map; 
 summary of item estimates, and summary of case estimates; 
 item analysis for observed responses; and 
 log file (Adams & Khoo, 1996). 
4.4.1.5 Variable map   
Figure-4.5 shows the Quest 'variable map' for the test instrument validation, which depicts the 
distribution of the scores of the participants around the average point in the scale (the zero 
threshold). The difficult test-item scores are distributed above that point and the easier test-
items are positioned below. The positive logit indicates that the items increase in difficulty 
and the negative logit indicates that the items decrease in difficulty.  
The ‘x’ denotes one participant’s performance relative to the other partcipants and 
relative to the test-items performance, the numbers on the right handside shows the behaviour 
of the test-items relative to the other test-items, and the participants’ performance measured 
on a uni-dimentional scale as logits (-3,3). 
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Figure 4.5: Test instrument validation variable map using the Quest analysis 
4.4.1.6 Test-item fit map  
In the IRT the test-item and the participant’s ability must 'fit' the Rasch model prior to 
claiming the validity of any participant’s skill or ability. The 'fit map' presents a valuable 
diagram and measurement indices and parameters such as the infit mean square (INFIT 
MNSQ) to measure the fitness of the test-item and participants (see Figure-4.6). 
An acceptable fitness range is 0.77–1.30 (according to (Adams & Khoo, 1996); 
fitness scores above 1.3 mean those items do not discriminate between the participants 
represented by the stars, and scores below 0.77 provides irrelevant information. In this study, 
as shown in Figure-4.6, 32-test-items represented by the numbers were a 'fit' for the model 
INFIT MNSQ between 0.77 and 1.33 which is represented by the dotted lines (thresholds); 
and 8-items were eliminated, either because they were an 'over-fit' of the model INFIT 
MNSQ less than 0.7, or an 'under-fit' of the model INFIT MNSQ more than 1.33.  
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Figure 4.6: Test instrument validation fit map using the Quest analysis 
4.4.2 QUALITATIVE DATA ANALYSIS 
The semi-structured interviews were conducted by the researcher, using a predetermined set 
of questions (see Appendix D). All interviewees did not want their interview to be recorded, 
so the researcher took written notes. The notes were transcribed and the resulting data 
exported to NVivo (QSR International, Melbourne, Australia) for analysis. 
The NVivo analysis involved identification of themes within the interview transcripts 
and the assignment of codes to facilitate data handling. Iterative data analysis cycles were 
conducted simultaneously with the data collection process; after each interview, the notes and 
comments were reviewed and interviewee responses were analysed in a continuous coding 
scheme development process. 
The using of interviews in this research assists to get a thorough understanding of the 
effectiveness of a mHTA in a hospital setting; and to gain the participants’ understanding of 
the best practices in using a mobile device for their healthcare training. The interview scripts 
were read by the researcher to gain an understanding of the participants’ work experience, 
processes, opinions, values and attitudes (Rowley, 2012) towards the mHTA. The semi-
structured interviews comprised the following key features: predetermined questions 
including other questions as they may have arisen through the dialogue; scheduled to last 30-
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minutes and timed such that they were conducted in advance of any previous appointment, 
with each participant in a specific location outside the normal daily events (Whiting, 2008).  
NVivo software was found to be a very useful tool for analysing text data; as it 
assisted the researcher in organising the data. Assignment of thematic codes allowed the 
researcher to search through the text easily (Rowley, 2012).  
Overall, the interview questions were designed to be relevant, to acknowledge the 
shortness of the participant’s time and because of their heavy workload as healthcare 
professionals (see Appendix-D). The factors mentioned in the second interview question 
allowed the researcher to assign the participants’ responses a research theme (code) and 
facilitated the analysis of the interview data (see Appendix-D).   
4.5  PARTICIPANTS DESCRIPTION 
This study involved:  
 quantitative study participants; and  
 qualitative study participants 
4.5.1 QUANTITATIVE STUDY 
The participants were health professionals aged more than 22 years old from King Abdullah 
University Hospital and Marka Islamic Speciality, two major hospitals, the first one located 
in a city called Irbed and the second located in Amman in Jordan. Table-4.1 shows the 
category of the participants in the test instrument validation, pilot and main study. 
Table 4.1: Quantitative study participants  
Research phases Male Female Doctors Nurses Total 
Pilot study 25 28 22 31 53 
Test instrument validation study 10 10 9 11 20 
Main experiment 24 26 23 27 50 
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In the pilot study, 53 of 100 (53 percent) of randomly selected invitees in the two 
hospitals (King Abdullah University Hospital and Marka Islamic Speciality) agreed to 
participate; in the instrument validation study, 20 of the 50 randomly selected and invited 
hospital employees (40 percent) agreed to participate; while in the main study, 50 of 100 (50 
percent) of randomly selected invitees in the two hospitals agreed to participate.  
4.5.2 QUALITATIVE STUDY  
As described in the next chapter (section-5.4), a panel of six-experts from King Abdullah 
University Hospital evaluated the PFR-content concerned with the mHealthcare training 
programme in January, 2015. They agreed the PFR-content was relevant to the intended 
training course. 
Fifty-three participants were interviewed during the pilot study phase. Table-4.2 
shows how the participants were distributed in terms of gender and occupation.  
Table 4.2: Qualitative study participants 
Study phase Male Female Doctors Nurses Total 
Pilot study 25 28 22 31 53 
4.6 VALIDATING THE TRAINING PROGRAMME AND 
CONSTRUCT RELIABILITY 
4.6.1 VALIDITY  
To develop the instructional training content used in the study for the iPad training modules, 
the first step was to obtain the approval from the Joint Commission International 
Accreditation (JCIA) to use their standards manual as the main reference to develop the 
mHTA.    
The next step was to validate the instructional content by six-experts in King 
Abdullah University Hospital. As previously noted, they agreed that the mHealthcare training 
knowledge constructs used in the application constituted relevant PFR training.        
Construct validity involves test instrument calibration and validation. The next section 
explains this process (see Table-4.5) which summarises the factors affecting the internal and 
the external validity according to (Wolf, 1993). 
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4.6.2 TEST INSTRUMENT CALIBRATION  
In the real world because it is messy; it is complicated to create a model that fits the ideal 
reality; model fitness is one of the basic principles in the IRT model because it is more 
detailed since it requires the model to fit the data; however the Rasch model is prospective 
since it is requires the fitting of the data to the model (Yu, 2011). 
In the CTT the test difficulty affects the participants’ score as it changes from test-to-
test according to the test difficulty. The IRT model allows calibration of the test-item 
parameters and the participant’s ability together in one model; the process of this calibration 
starts with the researcher creating a two-dimensional matrix (see Appendix-A); Table-4.3 
shows such a hypothetical example. 
Table 4.3: Participant by test-items matrix (Adapted from (Yu, 2011)) 
 Test-Item 1 Test-Item 2 Test-Item 3 Test-Item 4 Test-Item 5 TSP 
Participant 1 1 1 1 1 1 1 
Participant 2 0 1 1 1 1 0.8 
Participant 3 0 0 1 1 1 0.6 
Participant 4 0 0 0 1 1 0.4 
Participant 5 0 0 0 0 1 0.2 
TID 0.8 0.6 0.4 0.2 0  
 
Table-4.3 shows the (hypothetical) participants and their score on each test-item and 
the average score for each participant on the five test-items. The correct answer rate for each 
participant is called tentative student proficiency (TSP) and the success rate for each test-item 
is called tentative item difficulty (TID) (Yu, 2011). Those two parameters are used in the 
calibration of the test-items and the participant’s ability (Yu, 2011).  
The correct response to the test-items alone is not enough to judge the participant’s 
ability since the feature of each test-item should be considered (hence TSP – tentative 
proficiency) (Yu, 2011). The IRT provides another scaling outline for the participants’ 
proficiency by considering the test-item’s attributes and the participant’s ability to conduct 
the test-item calibration and the ability estimation in an iterative process until the data reach 
the convergence state and fits the model (Yu, 2011). 
The ideal case is that the proficient participants score all items correctly, less able 
ones score the easier test-items and answer the hard ones incorrectly, and the poor 
participants answer all questions incorrectly; this is called the Guttman pattern and is very 
rare, according to Yu (2011, p:4). 
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Applying the Rasch model probability on Table- 4.3 shows that Yu (2011, p: 4):  
Probability = ⁡
1
1+exp(participant⁡ability−test⁡item⁡difficulty⁡)
                                           (4.7) 
 
Table 4.4: Participant by test-items matrix-Rasch model probability (Adapted from (Yu, 2011)) 
 Test-Item 1 Test-Item 2 Test-Item 3 Test-Item 4 Test-Item 5 TSP 
Participant 1 0.55 0.60 0.65 0.69 0.73 1 
Participant 2 0.50 0.55 0.60 0.65 0.69 0.8 
Participant 3 0.45 0.50 0.55 0.60 0.65 0.6 
Participant 4 0.40 0.45 0.50 0.55 0.60 0.4 
Participant 5 0.35 0.40 0.45 0.50 0.55 0.2 
TID 0.80 0.60 0.40 0.20 0.00  
 
Table-4.4 shows that participant-1 is more capable or smarter than test-item-5 since 
participant-1 has a TSP of 1 and the TID of test-item-5 is 0 and the TSP of participant to 
answer test-item-5 correctly is 0.73; participant-1’s ability is greater than the difficulty level 
of all test-items. 
Participant-2’s probability of answering test-item-1 is 0.50, because the TSP equals 
the TID; this means that the test-item difficulty matches the participant’s ability. Thus 
participant-2 has only a 50 per cent chance of answering test item 1 correctly; the same is true 
in three other cases in Table-4.4. 
Participant-5’s probability of correctly answering the test-items varies between 0.35 
to 0.50 but on reality the participant failed to answer the first four test-items as it shown in 
Table-4.3 and so the accuracy of the model fit will be increased using the analysis software 
such as the Quest interactive analysis to assist in calibrating the test-items and the participant 
estimation in an iterative process till the data reach the convergence state and fits the model. 
4.6.3 TEST INSTRUMENT VALIDATION  
A pilot study was conducted in order to evaluate the effectiveness of using the constructed 
test-items in measuring the intended construct and the general research schedule, as described 
in the previous chapter. The meaning of validity refers to the usefulness for certain purpose 
and it is described according to that purpose and to ensure that the test-items is fit the Rasch 
model and discriminate the need for changing the test-items which are a misfit of the Rasch 
model (Izard, 2005b). Thus a 40-item questionnaire was administered in the two participating 
hospitals (King Abdullah University Hospital, Irbed, Jordan and Marka Islamic Speciality, 
Chapter-4: Design and Methodology 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 94 
 
Amman, Jordan) to validate and recalibrate the test instruments in a validation study (see 
Appendix-C-3).             
According to the Rasch model, the principle of specific objective emphasis is that if 
the test-items fit the model, the measurement results will be invariant among the person 
ability and the test-item difficulty (Wu & Adams, 2007). The process of writing the test-items 
and instrument construction has been described by Izard (2005b). In this study, this process 
began with gathering evidence about the effectiveness of mHealthcare training; allocating the 
research resources; content analysis and testing blue-print (see chapter-5); test-item writing 
(see Appendix-C for the test instruments); test-item review-1; planning test item scoring; 
production of test-item scoring to involve both dichotomous and partial credit; production of 
trial tests; conducting the trials (pilot study; test instrument validation and main study); 
conducting test-item review-2; amendments; if no more test-items were needed we then 
assembled the final testing instrument (see section 6.3 for the discussion of main experiment 
analysis and items examination). 
The preferred method for estimating the effectiveness of a treatment or the research 
intervention is with an experimental method, and this is subject to the influence of internal 
and external validity (Wolf, 1993). In this research study a quasi-experimental design was 
used in the pilot study and main experiment; the participants were given the pre-test 
instrument then were exposed to a treatment in which they undergo the PFR course using the 
mHTA on an iPad; after that the post-test was given to the participants to measure the effects 
of the treatment by measuring the difference between the post-test and the pre-tests.  
The major threats to internal validity in a quasi-experimental design in which the 
participants are randomly selected to participate in the treatment relate to testing, history and 
maturation factors (Sekaran, 2006). External validity raises the question of the 
generalisability of the findings and whether the findings are related to the treatment or not 
(Sekaran, 2006). Table-4.5 summarises the factors affecting the internal and the external 
validity according to (Wolf, 1993).  
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Table 4.5: Validity factors (Adapted from (Wolf, 1993)) 
Threats to validity Threat justification Means of controlling threats in this study 
History  Other events occur between the pre-
test and the post-test 
There were no events between the pre-test and the 
post-test except the treatment itself; they occurred 
sequentially, without any unnecessary gaps 
Maturation The continuation of normal 
psychological and biological 
growth during a long-term 
experiment  
The experiment was short-term and so there was no 
impact of psychological and biological growth  
Testing If the pre-test not the treatment 
enhances the knowledge of the 
participant and affects the 
participant’s performance in the 
post-test  
The knowledge at post-test was higher than at pre-
test, and was validated and calibrated during the 
pilot study and the exploratory study 
Instrumentation  It is happen when; the scores and 
the performance measurement in 
the pre-test are different from the 
same in the post-test; the changes in 
the quality of the instrument during 
the treatment 
The pre-post-test instruments calibrated and 
validated during the pilot study and the exploratory 
study and so the pre-test ability and difficulty level 
is measured as well as the post-test instruments 
Statistical regression  If the participants are selected 
because of their highest scores 
The participants were selected randomly 
Selection If the researcher looks at the effects 
of the treatment on different groups, 
the group’s prior differences can 
affect the outcomes, not the 
treatment itself 
In this research study only one group of participants 
was used in the main experiment  
Drop-out If the experiment takes a long time 
there will be differential drop-out 
rates among the groups. In one 
group low-performance participants 
might drop out and hence the group 
will end up with only high-
performance participants  
The experiment did not take a long time 
 
 
 
  
Interaction If the other threats occur together Most of the validity threats are eliminated in this 
research study and so there is little chance of any 
factors interacting  
Diffusion of 
experimental treatment  
If the treatment is desirable by the 
participant and lead the discussion 
that let the participant learn the 
information from other groups  
Only one group is selected and the participants 
were randomly selected  
Resentful 
demoralization of 
participants receiving 
less desirable 
treatments  
If the participants are not given the 
treatment which is studied and the 
feeling of low-grade members 
Only one treatment was used –all participants were 
given the same 
Generalisability  If the validity threats factors 
controlled and hence decreased the 
realism of the experimental 
environment and so reduced the 
generalisability of the study 
findings to other research settings 
The research study settings, treatment used, 
participants involved, and measurements taken are 
described carefully in the study 
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4.6.4 RELIABILITY 
A test should be valid (meeting its purpose) but also generate reliable responses from the 
same participants over time; otherwise it would not be useful; a test can be consistent without 
meeting it is target purpose (valid) (Izard, 2005b). The similarity among the test-items, test 
length and participants influencing the test reliability (Izard, 2005b).   
The reliability index for a test should be at least 0.7, ideally higher than 0.8 (Izard, 
2005b). Eliminating the test-items which do not measure one construct or single dimension 
will increase the reliability of the test (Izard, 2005b). The reliability index for a set of more 
diverse participants will be higher than for a set of less diverse participants; for example, a 
group of participants of different ages will have more test reliability than a group of 
participants of the same age (Izard, 2005b).   
The data analysis of the test instrument validation study shows that the internal 
consistency of the test is .75 and the standard deviation is 6.30 as it shown in Figure -4.7. 
However; in this study the target level of reliability is set to be between 0.7 and 0.8, (Mat-
Jizat, 2012) mentioned that a reliability of more than 0.8 is a waste of time and such the 
previous range was selected.  
 
Figure 4.7: Test instrument validation study-test internal consistency 
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4.7 ETHICAL ISSUES 
The data collection was performed either side of the iPad training session (pre-test and post-
test). The possibility of harmful consequences for the participants through the data collection, 
and their employer organisations, were thoroughly considered by the researcher and his 
University before the research commenced. Ethics approval to conduct the study was thereby 
sought from the RMIT University, Business College Human Ethics Advisory Network 
(BCHEAN). 
The BCHEAN approval application form included comprehensive details about the 
methodology, including the characteristics of the intended participants and the hospitals 
involved, as well as letters from the two hospitals confirming their agreement to participation. 
The application also included a 'participant information sheet' that each participant was asked 
to read. Furthermore, it was necessary that the 'consent form' was required to be signed and 
returned before participation (see Appendix-F).  
The BCHEAN 'participant information sheet' included all the information about the 
ways in which the participants’ privacy and confidentiality would be protected, how all 
possible direct or indirect effects on the participants’ employment or personal life would be 
eliminated, and about all other ethical aspects of the conduct of the study. It further explained 
that the project was for the purpose of research and that the training programme would not be 
of direct benefit to individual participants. They were assured that the privacy of the personal 
information they provided would be safeguarded and only disclosed if required by law. 
Participants were guaranteed that the research data would be secure during and after 
completion of the study.  
The BCHEAN 'participant information sheet' also informed the participants that the 
findings of the study would be disseminated through the researcher’s PhD thesis, presented at 
conferences and published in journals. They were advised that the final thesis and published 
research papers would remain in RMIT’s online repository as an appropriate durable record, 
and any information which might be used to identify the participants would not be released 
without their permission. The BCHEAN approved the study on 11 December 2014. 
In the pilot study, the instrument validation study and the main study, the same 'ethics 
procedure' was followed: 
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 all participants were asked to read the 'participant information sheet,' which 
explained what was required from each participant and their rights after their 
participation; 
 all participants were informed (through the same BCHEAN information 
sheet) that participation was voluntary and that they could withdraw at any 
time without any adverse consequences, and that any unprocessed data 
relating to them would be destroyed;  
 all participants were asked to sign and return the consent form if they agreed 
to participate;  
 upon registration research codes were assigned to all participants to protect 
their identities; these codes were used in all analyses; 
 the research data were stored in RMIT University's server, and projected 
documents locked in the primary supervisor’s secured filing cupboard. Data 
were stored in RMIT University's server, to be kept for at least five-years. 
The researcher's own data storage devices remain password protected. 
4.8 CHAPTER SUMMARY 
This chapter has described the research design and methodology used in this study. The 
research was conducted in three phases (a pilot study, a test instrument validation study, and 
a main experiment). The data collection techniques and processes, and the techniques of data 
analysis, were thoroughly discussed. The methods of determining the validity and reliability 
of the study’s data collection instruments were also explained. The chapter concluded with an 
explanation of the ethical issues raised by the study and the processes and materials employed 
in meeting the study’s ethical research obligations. The next chapter elaborates on mHTA 
instructional design. 
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mHealthcare Training Application 
Instructional Design 
                                
 
 
 
OVERVIEW 
This chapter presents the instructional design (ID) and development of the mHealthcare 
training application (mHTA). Section 5.1 details the analysis phase of the training 
programme and elaborates on the mHealthcare training specifications and the mHealthcare 
training experts’ selection. Section 5.2 describes the mHealthcare training programme's 
design phase and explains the instructional design (ID) in terms of the design-framework and 
the information systems (IS)-design tools used, including: the first principles of ID; the 
hierarchy diagrams; the skill development matrix; the storyboard. Section 5.3 outlines the 
content development and the development of the mHTA prototype. Section 5.4 discusses the 
evaluation and testing phase.  
 
The chapter is divided into the following sections: 
 analysis phase; 
 design phase; 
 development phase; 
 evaluation and testing phase; and 
 chapter summary. 
5 
Chapter 
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5.1  ANALYSIS PHASE 
This section deals with the specifications of the mHealthcare training programme and the 
selection of mHealthcare training experts. 
5.1.1 mHEALTHCARE TRAINING SPECIFICATIONS 
The mHealthcare training application prototype was designed to be tested and used in a 
mobile-device platform. This means the application interface had to be user-friendly, 
including easy to use navigation pathways throughout the programme's training modules, and 
the iPad applications technical requirements to use minimal memory, permitting efficient 
opening and closing without hanging/stalling or creating fatal errors.  
5.1.1.1 The mHealthcare trainees (learners)  
The training programme users were from the healthcare field (chapter-4, section-4.5 
participants’ description). According to the adult learning theory, they must be regarded as 
practical learners who need relevancy in their training have myriad life experiences and want 
respect and expect the training module to be self-directed, purpose-oriented and internally 
motivated (Knowles, 1980). 
5.1.1.2 The mHealthcare training course  
This iPad courseware was designed to test healthcare staff knowledge of patient and family 
rights (PFR), based on the Joint Commission International Accreditation (JCIA) standards for 
hospitals ( Joint Commission International, 2011).   
This research has sought to assist in measuring the effectiveness of using a mobile-
device for the training session delivery especially designed for the healthcare staff in two 
Jordanian hospitals (King Abdullah University Hospital and Marka Islamic Speciality 
Hospital).  
The learning objectives of the iPad courseware were set to fulfill the JCIA standards’ 
requirements for the PFR Level-1 and Level-2 (PFR-1 and PFR-2). Consequently the course 
materials were split into two levels (PFR-1 and PFR-2). These two learning modules 
followed the same ID principles and were structured with the same ID thematic 
characteristics, which drew on the first principles of instruction, as devised by David Merrill 
(Merrill, 2002). The learning objectives for PFR-1 and PFR-2 are outlined in the knowledge 
development matrix (see Table-5.1 and 5.2). 
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Table 5.1: Knowledge development matrix for patient and family rights (PFR-1) 
 
DICH above refers to dichotomous scored test-items, PCM refers to partial credit scored-items, 
orange-coloured items are valid questions common to the pre- and the post-test questionnaire; 
the blue-coloured test-items are valid test-items that were used in the post-test questionnaire; 
the green-coloured items were valid test-items that were used in the pre-test questionnaire; the 
red-coloured items were the eliminated test-items in the validation test. 
 
The selection of PFR followed a deep course content analysis. This involved an ID 
analysis of the JCIA standards, firstly producing a hierarchy diagram, then selecting a 
knowledge/skill determined as suitable for covering the instruction training content for the 
designed iPad programme. The PFR standards were selected and a comprehensive set of 
hierarchy diagrams of the PFR-1 and PFR-2 (see Appendix-B) were designed and used to 
present the knowledge/skills needed to achieve the ultimate objective. 
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Table 5.2: Knowledge development datrix for patient and family rights (PFR-2) 
 
DICH above refers to dichotomous scored test-items, PCM refers to partial credit scored-items, 
orange-coloured items are valid questions common to the pre- and the post-test questionnaire; 
the blue-coloured test-items are valid test-items that were used in the post-test questionnaire; 
the green-coloured items were valid test-items that were used in the pre-test questionnaire; the 
red-coloured items were the eliminated test-items in the validation test. 
5.1.1.3 mHealthcare training delivery  
As the mHealthcare programme runs on an iPad, the trainees were able to install it freely 
from the Apple store; it is continuously available (for the duration of the researcher's PhD 
candidature). The trainees can use it anytime, and as often as they like.  
Flexibility for the trainees to attend their training when it suited them was an 
important design consideration. The absence of mandatory training/classroom interaction or 
discussions made the training convenient, able to be fitted around work and personal lives. 
Although the training programme can be delivered in a classroom mode, involving 
interaction with an instructor or with peer trainees. 
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5.1.1.4 mHealthcare training evaluation panel selection 
Six training specialists were invited to participate from King Abdullah University Hospital to 
form the healthcare experts panel to evaluate the mHealthcare training application (mHTA) 
modules and provide their feedback; the panel members were chosen by the researcher based 
on their position as training officers or expertise and their knowledge of the healthcare 
training. The panel’s evaluation of the training modules’ coverage of PFR-1 and PFR-2 was 
considered and the mHTA PFR content was revised and resubmitted to the panel before 
conducting the pilot study. The following section describes the ID process of the mHTA and 
the ID process used by the researcher to build the application of the iPad. 
5.2  DESIGN PHASE 
5.2.1 INSTRUCTIONAL DESIGN PROCESS  
The ID of the mHTA a followed the Dick and Carey six-step model (Dick et al., 2009). 
Figure-5.1 shows the different stages of this ID model. 
  
Figure 5.1: Dick and Carey’s instructional design model (Dick et al., 2009) 
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The design phase involved the first six stages of the Dick and Carey (2009) ID model, 
which included:  
 identifying instructional goals using the hierarchy diagrams tool; 
 conducting both instructional and goal analyses using a knowledge 
development matrix; 
 identifying entry behaviours and learner characteristics using the 
hierarchy diagrams as a meaningful design tool; 
 writing training performance objectives using the hierarchy diagrams 
and knowledge development matrix; 
 developing criterion-referenced test-items; and 
 developing a coherent instructional strategy using first the Merrill first 
principles of instruction (described in an earlier chapter).   
The next section, on ID development tools, explains how each IS design-tool was used 
for this study and how it was applied to facilitate the mHealthcare training application design. 
5.2.2 INSTRUCTIONAL DESIGN TOOLS 
The ID process used in this research involved the following: creating hierarchy diagrams; 
knowledge development matrix; building the test-items, developing a storyboard to articulate 
the training programme specifications; and using the Merrill’s first principles of instruction. 
These IS design-tools will now be described further. 
5.2.2.1 Hierarchy diagrams 
Hierarchy diagrams were used to identify the instructional goals and identify skills 
development/acquired knowledge entry behaviours and expected learner/trainee 
characteristics, as well as to write the performance objectives and to identify subordinate and 
entry-level knowledge/skills. ID analysis using the hierarchy diagrams were used to identify 
the knowledge/skills and their subordinate training attributes that led to the instructional goals 
and expected knowledge acquisition. It is important for the trainee/learner to know what they 
are expected to know before they start their training; this is known as the entry skills or the 
pre-request knowledge. Therefore, knowing these instructional requirements also avoids 
situations whereby non required knowledge/skill interferes with the necessary skills 
acquisition of new knowledge/skills (Dick et al., 2009). The hierarchical analysis approach 
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was used to structure the sequence of skills required for the training programme. It was 
anticipated that each learned knowledge/skill will lead the learner to the next without 
overlapping.  
5.2.2.2 Knowledge development matrix 
The knowledge development matrix was used to conduct the instructional analysis and the 
goal analysis for PFR-1 and PFR-2. Thereafter the two separate skill development matrices 
for PFR-1 and PFR-2 were constructed (see Tables-5.1 and 5.2).   
This thesis investigated the Gagné instructional outcomes as they pertain to 
mHealthcare training, which involves a healthcare knowledge discipline such as patient and 
family rights (PFR). The subsequent performance testing instrumentation addressed these 
Gagné instructional outcomes in the aforementioned knowledge/skill development matrix 
that was devised for measuring the cognition of the instructional experiment (McKay, 2000a). 
 
X-axis: the instructional objectives and knowledge development bands: The x-axis in 
Table-5.1 shows the instructional objectives of the custom designed iPad training 
programme. PFR instructional strategies for knowledge/skill acquisition commences with the 
basic knowledge/skills and concepts found in declarative information at one end of the 
instructional continuum, developing into more strategic, reflective and meta-cognitive 
knowledge at the other. Six learning tasks for PFR-1 are shown in the first knowledge/skill 
development matrix and seven for PFR-2 in the second matrix.  
The instructional objectives in the x-axis consisted of three sub-instructional 
objectives of the PFR course. The first is declarative knowledge, divided into two skill-levels 
shown as bands (devised by McKay, 2000a), as: A and B. Whereby, Band-A presents the 
verbal information skills, which are the concrete concepts and basic terms in PFR knowledge, 
such as the meanings of vulnerable and at-risk patient groups. Band-B presents the second 
category of instructional objectives formed by integrating more than one concept in one basic 
rule and measuring the learner’s ability to discriminate, understand concepts and principles 
such as discriminating between the different types of physical assaults in PFR. For instance: 
verbal; sexual; and mental assault.  
The second sub-instructional PFR objective knowledge acquisition is procedural 
knowledge, which is divided into three knowledge/skill categories shown as bands C, D and 
E. Whereby, Band-C presents the intellectual skills of learners that describe their ability to 
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solve problems by applying high-order rules and concepts to new situations, such as applying 
a patient’s privacy rights under different circumstances. Band-D presents the procedural 
cognitive strategy that measures the learners’ ability to recognise unstated assumptions and 
identify subtasks, such as the organisational responsibility of providing processes that support 
PFR during hospital-care.  
The third procedural band is E, which presents the cognitive strategy, which measures 
the learner’s ability to integrate instruction from different areas, into a plan for solving a 
problem and to recall simple prerequisite rules and concepts, such as identifying, protecting 
and promoting patient rights in PFR-2. The third sub-instructional objective is the meta-
cognitive knowledge that is presented by Band-F to demonstrate the learner's ability to solve 
problems based on strategic or reflective experiential knowledge and to perform cognitive 
tasks that include contextual and conditional knowledge acquisition, such as the strategic 
(hospital) decision makers to support PFR and to participate in the healthcare process. 
 
Y-axis: the learning tasks continuum: The vertical axis in Table-5.1 shows the learning 
tasks. At the point of origin the axis commences with basic tasks, developing into more meta-
cognitive tasks at the top point of the scale/axis. The course begins with basic-skills and 
concepts concerning declarative information at one end, such as knowing what physical 
assault is, to developing into more strategic skills and concepts, such as protecting patients’ 
personal values and beliefs and protecting their possessions from theft or loss. At the other 
end of the axis/skill development continuum, is more reflective in nature and involves meta-
cognitive tasks, such as knowing how to promote the organisation’s responsibility for 
supporting patients’ and families’ rights during their hospital care and ensuring patient’s 
rights for privacy.  
5.2.2.3 Building the test items  
Step number-five in Dick and Carey’s ID model, is the development of criterion-referenced 
test-items. The following section shows how each test-item fits within the knowledge 
development bands in Gagne’s skill development matrix adapted by McKay (2000a). 
In this research, the test-items identified in the pre- and post-test questionnaires, were 
used to also confirm the knowledge development bands using the Gagne’s skill development 
matrix, with each band testing for test-items that were designed to fit accordingly. 
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Measuring the trainee/learners’ knowledge development of PFR-1: The test-items were 
used in measuring the knowledge development of PFR-1, which was distributed from task-1 
to task-6, as shown in Table-5.1. The first task in PFR-1 was measured using four test-items. 
 Task-1:  
Children, disabled individuals, the elderly and other populations at risk receive appropriate 
protection. 
This task fits in the lowest category of the knowledge development matrix for PFR-1, placed 
in the declarative knowledge acquisition band, which is the lowest category of the horizontal 
instructional objectives development within Band A. The test-items reveal whether the 
learner knows the concrete concepts and the basic terms, which are the definition of PFR, the 
definition of vulnerable and at-risk patient groups and the identification of the vulnerable and 
at risk patient groups. 
 Task-2:  
Patients are protected from physical assault. 
This task resides in the lowest-level of the vertical task-development of PFR-1 of the 
knowledge development matrix and in the declarative knowledge category, which is the 
lowest category of the horizontal instructional objectives falling within Band-B. 
This test-item reveals whether the learner knows the basic rule, which is to protect the 
patient from physical assault, and discriminate verbal abuse as one of the physical assault 
types. 
 Task-3:  
The organisation takes measures to protect patients’ possessions from theft or loss. 
This task is located within the lowest-level of the vertical task-development of the PFR-1 in 
the knowledge development matrix, and in the declarative knowledge category, which is the 
lowest-level of the horizontal instructional objectives development within Band-B. This test-
item was used to measure the instructional outcome of this task. Furthermore, this test-item 
reveals that the trainee/learner knows the basic rule, which is to recognise the patients’ 
possessions; the trainee/learner knows the basic rule which is the need to protect the patient 
possessions, discriminate this instructional outcome as patient protection. For instance: to 
discriminate emergency patients as an example of patients who are unable to make alternative 
safekeeping decisions for their own possessions. 
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 Task-4:  
Care is considerate and respectful of the patient’s personal values and beliefs. 
This task fits in the middle level of the vertical task acquisition axis of PFR-1 knowledge 
development matrix and in the procedural knowledge category, which is the middle level of 
the horizontal instructional objectives knowledge/skill development within Band-C. This test-
item was used to measure the instructional outcomes of this task; this test-item reveals that 
the trainee/learner knows the higher-order rule, is capable of solving problems, and can apply 
concepts and principles to new situations such as protecting a patient’s personal values and 
beliefs. 
 Task-5:  
Care is respectful of the patient’s need for privacy. 
This task falls in the middle-level of the vertical task skills development axis of the PFR-1 
knowledge development matrix, and in the procedural knowledge development category, 
which is the middle level of the horizontal axis for the instructional objectives development 
under Band-C. The test-items was used to measure the instructional outcomes of this task; the 
test-item reveals that the trainee/learner knows the higher-order rule, can problem solve, can 
apply PFR-concepts and principles to new situations such as protecting a patient’s privacy. 
 Task-6:  
The organisation is responsible for providing processes that support patients’ and families’ rights 
during care. 
This task is located in the higher-level of the vertical skills/task development axis of the PFR-
1 knowledge development matrix, and in the procedural knowledge category band, which is 
the higher-level of the horizontal instructional objectives categories within Band-D. The test-
items used to measure the acquisition of this task; this test-item reveals that the 
trainee/learner knows how to identify the subtasks, recognises unstated assumptions such as 
providing the important processes that support patients’ and families’ rights during their 
hospital-care. 
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Measuring the trainee/learners’ knowledge development of PFR-2: The test-items were 
used in measuring the knowledge development of PFR-2, which was distributed from task-1 
to task-7, as shown in Table-5.2.  
 Task-1:  
The organisation supports the patient’s right to appropriate assessment and management of pain. 
This task falls in the lowest-level of the vertical axis of PFR-2 knowledge development 
matrix, and in the declarative knowledge category, which is the lowest category of the 
horizontal instructional objectives development axis under Band-A. 
This test-item reveals that the trainee/learner knows the concrete concept and the 
basic terms, which incorporate the right of appropriate assessment and management of pain 
that is supported, mainly by hospital staff; and the definition of appropriate assessment and 
the appropriate healthcare assessment and management of their pain. This test-item reveals 
that the trainee/learner knows the basic concept and the basic terms by giving an example of 
the appropriate term in the assessment and management of pain. 
 Task-2:  
Communication with Patient and Family. 
This task lies within the lowest level of the vertical development axis of the PFR-2 
knowledge development matrix, and within the declarative knowledge category, which is the 
lowest category of the horizontal instructional objectives development axis within Band-B.  
The test-item reveals that the trainee/learner knows the basic rule which is to obtain 
patient consent to reveal information about the patients to their families. 
 Task-3:  
 Supports the PFR to respectful and compassionate care at the end of life. 
This task is located within the lowest level of the vertical task development axis of the PFR-2 
knowledge development matrix, and within the procedural knowledge category, which is the 
lowest-level of the horizontal instructional objectives development axis within Band-C. This 
test-item was used to measure the instructional outcome of this task; this test-item reveals that 
the trainee/learner knows the higher-order rule, can problem solve, can apply abstract 
concepts and principles to new situations such as a patient’s unique needs at the end-of-life, 
which is supported by the right to receive respectful and compassionate healthcare at the end 
of one’s life; can ensure that the decision-making process is related to concern for the 
patient’s comfort and dignity to guide all aspects of their healthcare during the final stages of 
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their life. To accomplish this, all staff members are made aware of a patient’s unique end-of-
life needs. 
 Task-4:  
 The organisation informs patients and families about their rights and responsibilities related to 
refusing or discontinuing treatment. 
This task lies within the middle-level of the vertical development axis of the PFR-2 
knowledge development matrix, and within the procedural knowledge category, which is 
midway of the horizontal instructional objectives development axis within Band-C. This test-
item was used to measure the instructional outcome of this task; the test-item reveals whether 
the trainee/learner knows the higher-order rule, can problem solve, can apply concepts and 
principles to new situations such as when patients refuse or discontinue treatment. 
 Task-5:  
Patient information is confidential. 
This task is located in the higher-level of the vertical development axis of PFR-2 knowledge 
development matrix, and within the procedural knowledge, which is the higher-level of the 
horizontal instructional objectives development axis within Band-D. This test-item was used 
to measure the instructional outcome of this task; it reveals whether the learner knows how to 
identify subtasks and recognise unstated assumptions, such as the need to protect a patient's 
confidentiality. 
 Task-6:  
Identify, protect, and promote patient rights. 
This task is located in the higher-level of the vertical task development axis of the PFR-2 
knowledge development matrix, and within the procedural knowledge category, which is 
within the higher-category of the horizontal instructional objectives development axis within 
Band-E. This test-item was used to measure the instructional outcomes of this task; it reveals 
whether: the trainee/learner knows the ‘how’ described in McKay (2000a); recalls simple 
prerequisite rules and concepts; integrates learning from different areas into a plan for solving 
a problem such as identifying the PFR right which protect the patient using their consent. 
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 Task-7:  
Supports PFR to participate in the care process. 
This final task example lies within the higher-level of the vertical task development axis of 
the PFR-2 knowledge development matrix, and within the meta-cognitive knowledge 
category, which is located within the highest-level of the horizontal instructional 
development objectives' axis within Band-F. This test-item was used to measure the 
instructional outcomes of this task to reveal whether the trainee/learner has gained the 
strategic or reflective knowledge required to solve complex problems and perform necessary 
cognitive tasks that include contextualised / conditional knowledge and knowledge of self, 
such as identifying how to correctly support all the PFR's in the hospital's healthcare 
processes. 
5.2.2.4 Course storyboard 
The courseware storyboard was designed to organise the instructional tasks and the digital 
artifacts that were needed to design and implement the digital resources for the mHTA, such 
as: photos; videos and audio, to coincide with the designated instructional outcomes. It was 
designed once the training/learning content, the hierarchy diagrams, the knowledge 
development matrix and the selection of Merrill's first principles of instruction were 
complete. The storyboard assists in creating a courseware-designer's blue-print to 
demonstrate the instructional outcomes through: textual objects; photos; audio files; role-play 
vignettes as described by McKay (2000a) as small video-clips; to depict the instructional 
sequences of the training content from simple-concepts to complex-procedures (see 
Appendix- G). 
Once the storyboard was finalised, a (proof-of-concept) paper-based prototype design 
was created to assist in developing the mHTA screen-content. The mHealthcare training 
storyboard is shown in Appendix G, and the mHTA interface/screens in Appendix H. The 
structured architectured-them was based on Merrill's first principles of instruction (Merrill, 
2002). For instance, the first storyboard-item is the task being learnt, represented by the 
problem-centred phase; the second is the use of graphics and videos, which occur in the 
demonstration and activation phases. The application and integration phases are applied using 
textual-items. However, each storyboard-item was also demonstrated using other -items 
simultaneously such as graphics and videos. 
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5.2.2.5 Merrill's first principles of instruction  
Principle-1 - Problem centred instructional-item: Merrill (2002) maintains that solving 
problems in the real world will promote learning, so it is necessary that the problem is 
divided into a number of smaller 'doable-tasks' that depict the task and its associated 
knowledge/skill-level that a learner can do, will promote their learning process (Merrill, 
2002). 
Instructional design corollary: 
 Show task 
The learners should be able to see the complete tasks so that they will learn (or show a 
problem they can solve after completing their mHealthcare training programme). In this study 
the instructional strategies of the iPad courseware shows the tasks required to solve the 
problem, which is to understand patient and family rights. 
       
Figure 5.2: The tasks required to learn the PFR1 and PFR2 training modules 
The ID of the designed mHTA module shows the objective of the training in a 
separate application button in the main interface screen, as shown in Figure-5.3; it was 
designed to assist the learners to confidently start their training.  
 
Figure 5.3: The course objectives of the PFR mHealthcare training modules 
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The instructional strategies of this mHealthcare training module includes examples of 
the training illustrated by using multimedia resources, such as images (pictures and photos) or 
as a demonstration role-play video-vignette, as shown in Figure-5.4. 
 
 
Figure 5.4: An example of the learning task 
 
Showing the different tasks required and the objective of the training modules and 
using illustrated examples assist in overall to show the tasks that will lead for solving the 
whole complex centred problem.  
 Task level  
The instructional strategies of the courseware starts with a choice for the two-training levels, 
where the learner is expected to select the course depicted as PFR-1 or PFR-2, when the 
trainee/learner selects the instructional-level the courseware tasks will become visible such 
that the learner can select a specific task to work through, as shown in Figure-5.5. 
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Figure 5.5: The two levels of the PFR mHealthcare training modules 
 
 Problem progression  
Learners should begin with trying to solve a simple problem, progressing to the more 
complex problems as they gradually improve their skills (Merrill, 2002). 
 
Principle-2 - learning activation: Activating the learner’s previous experience promotes the 
learning progress by forming a foundation for their new knowledge; the learning phases start 
with recalling the previous experience of the trainee/learner by activating this information as 
a conceptual-base for the newly acquired knowledge (Merrill, 2002). Trainee/learners who 
lack any previous relevant experience will also lack the required mental models needed to 
structure their new knowledge (Merrill, 2002). 
Instructional design corollary:  
 Previous experience  
In this study the activation principle was applied by allowing the learner to skip through the 
tasks with which were already familiar and concentrate on new knowledge. 
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 New experience  
The ID of the mHealth training application uses real-life scenarios and case studies that help 
the learners recall their previous experience and structure their new knowledge.  
 Structure  
The ID of the mHealth training modules used a fixed instructional theme to present the task 
content. The task description was broken down into eight thematic steps, as described in 
McKay & Izard (2012): 
 RULES: Just the facts 
 VALUES & PRINCIPLES: Behind the scenes 
 EXAMPLES: It is like this 
 NON-EXAMPLES: It is never like this 
 KIND of LESSON: It is kind of like this 
 PARTS of LESSON: It is part of this 
 TRY ME: Have a go 
 SHOW ME: Case study 
Table-5.3 shows an example of task description using the theme. 
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Table 5.3: The theme structure of the mHealthcare training instructional design 
PFR-1-Task-2 
as Merrill's ID principles 
Patients are protected from physical assault 
RULES: 
Just the Facts 
The organisation needs to protect patients from physical 
assault by visitors, other patients, and/or staff. 
VALUES & PRINCIPLES: 
Behind the Scene 
Values: protect patients from physical assault. 
Principle: it is wrong not to protect patients from physical 
assault. 
Policy: Each organisation establishes effective processes 
and quality procedures to protect patients from physical 
assault. 
Audited activity: Healthcare staff needs to comply with 
the law to avoid being sued. 
EXAMPLES: 
It is like this 
It is the patient’s right to be free from such things as 
mental, physical, sexual and verbal abuse, exploitation, 
and harassment. 
NON-EXAMPLES: 
It is never like this 
Hospital staff should never restrain or impose non-medical 
procedures in any form, or use patients as a means of 
coercion, discipline, convenience, or retaliation by staff. 
The consequences of these actions are:  
 patients feel uncomfortable, and  
 emotional pain and/or healthcare side effects.  
 
KIND of LESSON: 
It is kind of like this 
Such protection enables the patient to trust that their life is 
in safe and secure hands. 
PART of LESSON: 
It is part of this 
Holistic patient protection from physical assault is part of 
their natural expectation of safety.  
TRY ME: 
Have a go 
Question. 
SHOW ME: 
Case study 
Case study. 
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Principle-3 - Demonstration instructional-item: Presenting the new knowledge to the 
trainee/learner using the instruction will promote learning through adopting strategies that 
include: that encourage the trainee/learning to use examples. This instructional tactic is more 
effective than merely presenting the information. Explaining the examples with hands-on 
practice promotes the learning process (Merrill, 2002). Merrill (2002) categorised knowledge 
to be learned into two levels: information attributed as inclusive and general information, and 
portrayal attributed as limited and specific information that relates to a single case or 
situation. Merrill (2002) asserted that showing information is the most popular mode of 
instruction.  
Instructional design corollary: 
 Demonstration: consistency with learning goals 
In this research study the practical demonstrations applied consistency using examples and 
non-examples for each task. For instance: healthcare procedures were demonstrated using 
case studies enhanced with pictures and role-play videos/vignettes. The demonstration should 
be consistent with the instructional outcome regardless of the media or the usage of the 
trainee/learner guidance (Merrill, 2002). To this end, Figure-5.6 and -5.7 show the 
demonstration consistency applied using examples and non-examples. Figure-5.8 shows the 
same idea using a case study approach. 
  
 
Figure 5.6: The demonstration consistency applied using examples 
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Figure 5.7: The demonstration consistency applied using non-examples 
 
 
Figure 5.8: The demonstration consistency applied using case studies 
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 Learner guidance  
Learner guidance, such as directing the learner to the relevant information, were adopted 
demonstrating multiple illustrations; explicitly comparing multiple demonstrations forces the 
learners to take a broad perspective according to Merrill (2002). In this research, learners 
were guided on how to use the mHealthcare training programme using a screen-based 
tutorial. Arrow buttons clearly direct the learner to the relevant information for each task; 
illustrations such as pictures, role-play videos and case studies add further richness to the 
training demonstrations. Figures-5.9 and 5.10 show the use of arrows to direct the 
trainee/learner's attention to the relevant screen-based information and how the 
trainee/learner-guidance was implemented in the tutorial section. 
 
 
Figure 5.9: Learner guidance in the tutorial section 
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Figure 5.10: The use of arrows to direct the learner to the relevant information 
 Relevant media  
Merrill says the use of varied media in the instructional strategies will promote 
training/learning and the trainee/learner's attention should not be overwhelmed with varied 
forms of media (Merrill, 2002). Therefore iPad training programme consistently used 
multiple media strategies/resources such as: audio clips; role-play videos/vignettes, and 
screen-based graphics. Figure-5.11 shows this use of relevant media in the demonstration 
phase. 
 
Figure 5.11: The use of relevant media in the demonstration phase 
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Principle-4 - Application instructional-item: As already noted, the learners’ use of new 
knowledge and skills to solve problems promotes the learning process (Merrill, 2002). 
Moreover, performing real-world tasks involves problem-based model and using practices 
with the information and the examples will increase the learning effectiveness (Merrill, 
2002). The practices should be consistent with the ID ultimate goals and match each type of 
knowledge and the targeted skill (Merrill, 2002). 
 
Instructional design corollary:  
 Practice consistency  
The stated instructional objective should be consistent with the training-practice and the post-
test. The hands-on practice activities should be described with enough information to make it 
simple for the trainee/learner to recall the practice information, to: locate; describe; name 
each part of the practice; provide new examples for each kind of practice; know how to do 
the practice procedures and the consequences of the practice (Merrill, 2002). The iPad 
training programme used the 'kinds-of-lesson: it is kind of like this' section as practice 
information, linked with a second sequenced section (the 'parts-of-lesson: it is part of this' 
instructional-item) as part of the thematic structure describing each targeted task. The 
consequence of following the opposing non-example is shown in the 'non-examples: it is 
never like this' instructional-item. Figure-5.12 shows the kinds-of-lesson: it is kind of like 
this' instructional-item in the Merrill's application phase. 
 
Figure 5.12: The kinds-of-lesson section in the application phase 
Chapter-5: mHealthcare Training Application Instructional Design 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 122 
 
Figure-5.13 shows the ‘parts-of-lesson: it is part of this’ section in the application phase. 
 
Figure 5.13: The parts-of-lesson section in the application phase 
Figure-5.14 shows the consequence of demonstrating the opposing non- example section in 
the Merrill's application phase. 
 
 
Figure 5.14: The consequence of demonstrating  
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 Diminishing coaching  
Guiding the learners in their hands-on demonstration of their problem solving will promote 
the instructional process. According to Merrill (2002), this type of guiding can take the form 
of feedback, with coaching (that is gradually reduced), and consistent error detection and 
timely correction. The training application includes a 'try me: have a go' section (Figure 5.15) 
for each task/theme; a question is posed for the trainee/learner to answer. An example of this 
type of error-detection-screen to depict the correct answer is shown in Figure-5.16; while the 
wrong answer screen is shown in Figure-5.17, on the next page.  
 
 
Figure 5.15: The 'try me: have a go' item in Merrill's application phase 
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Figure 5.16: The 'try me: have a go' error detection - correct answer 
 
 
Figure 5.17: The 'try me: have a go' error detection - wrong answer 
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 Varied problems  
Involving the learner in solving a sequence of different types of problems promotes the 
learning process, according to Merrill (2002). The iPad training programme used the 'show 
me' instructional-item as part of each task to provide a case study approach including 
questions for the trainee/learner to answer. Figure-5.8 on page-118 shows this 'show me – 
case study' instructional-item in the iPad’s theme structure for each task. 
 
Principle-5 -Integration instructional-item: Learners can integrate learning instruction into 
their daily lives if they have demonstrated an improve their skills, retain their new knowledge 
and adjust it for use in their daily lives (Merrill, 2002). 
 
Instructional design corollary:  
 Watch me  
The learners’ newly acquired skills can be refined if they show them to the public or their 
own close friends (Merrill, 2002). The iPad training programme used the 'show me' section to 
provide a case study and pose questions to the trainee/learners. Figure-5.8 shows an example 
of a 'show me – case study' instructional-item. The learners are asked questions related to a 
case they might face in their daily work; in this way, they integrate their learned skills into 
their own practice and give the case study as an example for their friends or public viewing 
platform. 
 Reflection  
Giving the learners an opportunity to reflect on what they have learned and share it or defend 
it will promote their acquisition of the new knowledge and skills (Merrill, 2002); In this 
mHealthcare training programme, a feedback input-form enables the learners to suggest 
necessary changes in the courseware content or instructional-method. Figure-5.18 (next page) 
shows this feedback button in the homepage screen.  
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Figure 5.18: The feedback button in the homepage screen 
 
 Creation  
Taking the new knowledge and encouraging modification by the trainees/learners to act on 
their own instructional-initiatives, makes the trainee/learner transfer their newly acquired 
knowledge to their own world (Merrill, 2002).  
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5.3  DEVELOPMENT PHASE 
In this chapter-section, the mHealthcare instructional/training content development and the 
iPad's programme development are described. 
5.3.1 INSTRUCTIONAL MATERIALS DEVELOPMENT  
The development of the instructional materials commences with reviewing Merrill's first 
principles of instructions as the instructional strategy used to implement each instructional-
task to highlight the required instructional-objective. After reviewing existing mHealthcare 
instructional materials and available off-the-shelf software, it was decided to build new 
instructional materials. Microsoft Office PowerPoint was employed to collect the digital-
materials and to design the training programmes' interface/screens. The Microsoft Office 
2007 Clip Art was used for the graphical-illustrations (often representing a western context), 
and role plays were videoed by the researcher and inserted to support and explain some of the 
instructional-tasks. The these digital-materials (artifacts), such as the videos/vignettes, 
pictures and textual objects were all imported into the PowerPoint template, which had been 
structured/designed and built, based on the first principles of instruction.  
This design process took into account the fact that the training delivery would occur 
only via an iPad; where there was no role for any instructor, and the trainees undertook their 
training at their own pace. Thus, the instructional materials were planned and developed 
based on Merrill's first principles of instruction, by combining all the figures, illustrations and 
videos/vignettes to meet the mHealthcare training objectives, through an accurate and clear 
flowing of ideas. The instructional materials were brought to life using the Apple Xcode 5.0 
platform for mobile (software) applications development. 
5.3.2 mHEALTHCARE TRAINING PROGRAMME DEVELOPMENT 
The mHTA was developed using Apple’s Xcode 5.0 platform. This digital platform was 
selected because of the wide popularity of the Apple devices such as the iPhone and iPad. 
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5.4  EVALUATION AND TESTING PHASE 
5.4.1 EVALUATION PHASE  
The evaluation of the training materials involved face-to-face instructional strategies (with 
the one-on-one interviews with participants conducted only in the initial pilot study, to seek 
the trainees' opinions and suggestions on improving the mHealthcare ID). The interview 
questions focused on the participants’ opinions of best practice in mHealth training. The 
interview’s first question asked was: 
"In your own words, please explain to me your view of best practice for conducting mHealthcare 
training programmes in Jordan." 
The second question focused on the design features of the mHealthcare training 
programme. The second interview question was: 
"What is your evaluation of the factors that may assist in improving the useability of the training 
application? For instance [the researcher read the list below]: 
 Rules and regulations  
 Procedures 
 Motivation and rewards  
 Delivery of training  
 Design and consistency  
 Quality and service  
 Feedback  
 Training integration with real-life scenarios  
 Real-time training through work experience  
 Videos and scenarios  
 Examples and non-examples  
 Digital artifacts and images  
 Case studies 
 Direct to the point facts  
 The lesson out of that training  
 Check the usability factors of the mobile application  
 The navigation control“ 
   
The instructional outcomes evaluated using the pre- and post-test instruments. They 
measured the participants’ knowledge change before and after participating in the 
mHealthcare training programme, and assessed participant performance outcomes relating to 
achieving the mHealthcare training objectives (see Appendices-A and -C). 
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5.4.2 SYSTEM TESTING PHASE 
The mHTA was tested in two phases. The first testing phase involved the evaluation panel 
who were selected during the analysis phase. The second phase of the instructional systems 
testing was in the pilot study that was conducted in two hospitals (King Abdullah University 
Hospital and Marka Islamic Speciality Hospital). The participants used the mHealthcare 
training programme and their feedback was collected by the researcher, using the carefully 
designed interview questions. This (qualitative) feedback also sought for information about 
the test questions; both the mHTA content and screen-design were reconsidered and acted 
upon before conducting the main experiment.  
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5.5  CHAPTER SUMMARY 
This chapter covers the design and the development of the mHealthcare training programme 
used in the research (pilot study and main experiment). Section-1 addressed the analysis 
phase of the mHealthcare training requirements and the selection of the evaluation panel. 
Section-2 described the design phase of the instructional programme, which involved: the 
design of the instructional strategies that followed Merrill’s first principles of instruction in 
developing hierarchy diagrams; a knowledge development matrix; and a web-developer's 
storyboard. Section-3 dealt with the development phase of the training content, implementing 
the mHTA on an iPad. Section-4 outlined the evaluation and testing phase. The next chapter 
will present the data analysis of the study.   
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Data Analysis                                 
 
 
 
OVERVIEW 
This chapter presents the results of analysis of data collected during research conducted in 
Jordan in 2015. As described in the previous chapter, the study was conducted in three 
phases: the pilot study, instrument validation, and the main study. Section-1 of this chapter 
describes the pilot study pre- and post-test examination and the analysis results of the 
qualitative data. Section-2 presents the outcomes of the test instrument validation and 
calibration study. Section-3 discusses the main experiment pre- and post-test examination, 
test-items’ comparisons, and comparisons of participants’ ability. Section-4 explains the PFR 
bands descriptor and section-5 explains the effect size calculation (both derived from the 
main study).  
 
The chapter is divided into the following sections: 
 pilot study analysis;                                                                                       
 test instrument validation and calibration;                                               
 main experiment analysis;                                                                                    
 PFR bands descriptor;                                                                                 
 effect size; and                                                                                                   
 chapter summary. 
 
  
6 
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6.1  PILOT STUDY  
As described in Chapter-4, the pilot study was conducted in Jordan in King Abdullah 
University Hospital and Marka Islamic Speciality Hospital. The researcher administered the 
pre-test questionnaire, followed by the mHealthcare training application (mHTA), the post-
test questionnaire, to 53-participants, and conducted a 10–15-minute semi-structured 
interview following the post-test with 53-participants. 
The researcher approached the hospital at 8am and coordinated with the hospital 
management staff to nominate the participants; each participant approached accepted to sign 
the RMIT University ethics consent form.  After reading the participant information sheet and 
accepting to participate, most of them requested to undergo their mHealthcare training 
experiment in the hospital’s library because it provided them with a quiet reading space. 
The pre-test usually took 15-minutes. Following this, the researcher gave them the 
iPad and helped them to run the mHTA; which usually took 30-minutes. Once they had 
finished the training programme, the post-test was conducted which usually took 15-minutes.  
Following the experiment, the researcher conducted the 10-15-minute interview 
(separately) with each participant, asking them the semi-structured interview questions (see 
Appendix-D).      
6.1.1 EXAMINATION OF PRE-TEST ITEMS  
The Quest ‘item fit map’ was used to examine, which items fit the Rasch model, and to 
eliminate the items which were not fitting. The resulting item discrimination index is 
recommended not to be less than 0.2 and to be preferably higher than 0.4 (Wu & Adams, 
2007). 
6.1.1.1 Pre-test run-1 - no items deleted  
The first (estimate) run using the Quest Interactive Test-Analysis System (Adams & Khoo, 
1996) involved 40-items was completed by 53-participants. Item-33 overfit the Rasch model, 
while item-36 underfit the Rasch model. Hence, it was decided to eliminate item-33 in a 
second run to see the effect of removing that item on the ‘item fit map’ Figure-6.1 (next page) 
shows the item fit map for run-1 before the deletion of item-33.  
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Figure 6.1: Item fit map for run-1 
6.1.1.2 Pre-test run-2 – item-33 deletion 
Item-33 is a partial credit item scoring 0, 1, 2 or 3 in an open-ended question format. 
The item estimate’s table (Figure-6.2) shows the item scores. Twenty-two participants scored 
‘1.’ The discrimination value is 0.69 which is above 0.2, so this item is discriminating very 
well between the ‘able’ and ‘not able’ participants. This result means the item provides a high 
discrimination effect on the measurement of patient and family rights (PFR) knowledge 
acquisition when it is correlated with the overall score of the test. 
This analysis shows that the point-biserial correlation increases with increasing score. 
For a high score the point-biserial correlation should be positive; the mean ability, also 
increases with increasing score in this item. 
The mean ability to score ‘1’ is higher than the mean ability to score zero. And so, the 
scoring category disordering is not occurring between the scores ‘0’ and ‘1.’ Scoring 
disordering occurs if participants with high ability score less than participants with low 
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ability, so the high ability participants are more likely to achieve a score of ‘2’ than a score of 
‘1’ (Wu & Adams, 2007).     
The MNSQ of 0.72 is less than the targeted value range (0.77 to 1.3), so the item is 
providing information which does not ‘fit’ in the model. Therefore, item-33 was deemed as 
not being a good item. 
Figure-6.2 shows the evaluation of the participants within the scoring category.  
 
 
Figure 6.2: Item analysis results for observed responses of item-33 
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While Figure-6.3 is showing the overall data as it illustrates that participant with 
under average ability Logit could be able to score ‘1’ in the item-33. Note that in the previous 
page as it was mentioned in Figure-6.2, this item was scored: a ‘1’ by 22-participants with the 
participants’ ability > -1 Logit; and scored a ‘2’ by 10-participants with the ability Logit > 1; 
and scored a ‘3’ by 5-participants with the participants’ ability Logit > 2.  
 
 
Figure 6.3: Pilot study-pre-test run-1 – Quest variable map 
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Figure-6.4 shows the Quest item fit map for run-2 with the deletion of item-33; and it 
shows that item-36 ‘underfits’ the model; we decided to eliminate the item-36 using the run-3 
and see the effect of removing item-36 on the items fit map.  
 
 
Figure 6.4: Item fit map for run-2 after deletion of item-33 
6.1.1.3 Pre-test run-3 – item-36 deletion  
Item-36 is a partial credit item scoring either 0 or 1 or 2 in open-ended question format. 
The item estimate’s table as shown in Figure-6.5 shows that item-36 does not discriminate 
well between able and not able participants. Therefore, this item provides a low 
discrimination effect on the measurement of PFR knowledge when it is correlated with the 
overall score of the test. 
The results also shows that the point-biserial correlation increase with increasing 
score and for high score the pt-biserial should be positive and the mean ability increase with 
the increasing score in this item. 
The mean ability to score ‘1’ is higher than the mean ability to score zero and so the 
scoring category disordering is not occurring between the score ‘0’ and ‘1’; the MNSQ is 
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1.44 which is more than the targeted value range (0.77 to 1.3); and so the item is providing 
information which does not fit with the model. We can conclude that item-36 is not a good 
item. 
Figure 6.5 and 6.6 shows that the participants with over the average in the ability 
Logit could be able to score a ‘1’ in the item-36. The item scored a ‘1’ by 11-participants 
with the participants’ ability > 0 in the ability Logit, and scored a ‘2’ by 15-participants with 
the ability Logit > 1. 
 
Figure 6.5: Item analysis results for observed responses of item-36 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.6: Pilot study-pre-test run-2 – Quest variable map 
Figure-6.7 shows item fit map for run-3 with the deletion of item-36; and it shows that 
no items under fit the model; no items over fit the model; all items fit the model. 
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Figure 6.7: Item fit map for run-3 after deletion the item-36 
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6.1.2 EXAMINATION OF POST-TEST ITEMS  
6.1.2.1 Post-test run-1- no items deleted  
The first run using the Quest interactive test analysis system shows that the total number of 
items is 40-tested using 53-participants; item-26 is an underfit on the Rasch model; we 
decided to eliminate the item-26 using the run-2 and see the effect of removing that item on 
the item fit map. Figure-6.8 shows the item fit map for run-1 before deletion the item-26. 
 
 
Figure 6.8: Item fit map for run-1 before deletion the item-26 
  
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 140 
 
6.1.2.2 Post-test run-2 – item-26 deletion  
Item-26 is a partial credit item scoring either 0 or 1 or 2 or 3 or 4 in an open-ended 
question format. 
The item estimate’s table as it shown in Figure-6.9 shows that it is scored with ‘1’ score by 
only 4-participants; and scored with a ‘2’ by 11 participants; and scored a ‘3’ by 13 
participants; and 13- participants fail to achieve it. Only 12-participants achieved a full score 
in this item; the discrimination value is .39, which is more than 0.2. And so the item is 
discriminating well between able and not able participants. In this study it means that this 
item provides a high discrimination effect on the measurement of the PFR knowledge 
acquisition when it is correlated with the overall score of the test. 
The results also shows that the point-biserial correlation increase with increasing 
score and for high score the pt-biserial should be positive and the mean ability increase with 
the increasing score in this item. 
The mean ability to score ‘1’ is higher than the mean ability to score zero and so the 
scoring category disordering is not occurring between the score ‘0’ and ‘1’; the MNSQ is 
1.50 which is more than the targeted value range (0.77 to 1.3); and so the item is providing 
information which is underfit the model.  We can conclude that item-26 is not good item. 
Figure-6.9 and 6.10 show that the participants with under the average in the ability 
Logit could be able to score a ‘1’ in item-26, the item scored a ‘1’ score by 4-participants 
with the participants’ ability > -1 in the ability Logit; and scored a ‘2’ and ‘3’ respectively by 
11- and 13-participants respectively, with the ability Logit > 0; and scored a ‘4’ by 1- 
participant with the participant’s ability > 1.  
 
 
Figure 6.9: Item analysis results for observed responses of item-26 
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Figure 6.10: Pilot study-post-test run-1 – Quest variable map 
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Figure-6.11 shows item fit map for run-2 with the deletion of item-26; and it shows 
that item-24 underfit the model; we decided to eliminate the item-24 using the run-3 and see 
the effect of removing item-24 on the item fit map. 
   
 
Figure 6.11: Item fit map for run-2 after deletion the item-26 
6.1.2.3 Post-test run-3 – item-24 deletion  
Item-24 is a partial credit item to score either 0 or 1 or 2 in open-ended question format. 
The item estimate’s table as it shown in Figure-6.12 reveals that it was scored with a ‘1’ by 
only 1- participant, and 26-participants failed to achieve it. Only 26-participants achieved full 
score in this item, the discrimination value is .27, which is more than 0.2. And so, the item is 
discriminating well between able and not able participants and in this study. It means that this 
item provides a high discrimination effect on the measurement of the PFR knowledge 
acquisition when it is correlated with the overall score of the test. 
These results also show that the point-biserial correlation increases with increasing 
scores and for high score, the pt-biserial should be positive, and the mean ability increases 
with the increasing score in this item. 
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The mean ability to score ‘2’ is lower than the mean ability to score ‘1.’ And so, the 
scoring category disordering is occurring between the ‘1’ and ‘2’ scores; the MNSQ is 1.37 
which is more than the targeted value range (0.77 to 1.3). And so, the item is providing 
information which is an underfit of the model.  We can conclude that item-24 is not a good 
item. 
 
Figure 6.12: Item analysis results for observed responses of item-24 
Figure-6.13 shows that the participants with over the average in the ability Logit 
would be able to respond correctly to item-26, and that the item scored a ‘1,’ showing 1-
participant with the participant’s ability > 0 in the ability Logit; and scored a ‘2’ by 26-
participants with the same ability Logit.  
 
Figure 6.13: Pilot study-post-test run-1 – Quest variable map 
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Figure-6.14 shows the item fit map for run-3 with the deletion of item-24; and it shows that 
item-40 underfit the model; we decided to eliminate the item-40 using the run-4 and see the 
effect of removing item-40 on the item fit map.   
 
 
Figure 6.14: Item fit map for run-2 after deletion of the item-24 
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6.1.2.4 Post-test run-4 – item-40 deletion 
Item-40 is a partial credit item scoring either 0 or 1 or 2 or 3 in open-ended question 
format. 
The item estimate table in Figure-6.15 shows that it was scored with a ‘1’ by only 13-
participants; and scored with a ‘2’ by 22-participants; 8-participants failed to achieve it, only 
10-participants achieving full score in this item. The discrimination value is .30 which is 
more than 0.2. And so, the item is discriminating well between able and not able participants. 
In this study it means that this item provides a high discrimination effect on the measurement 
of the PFR knowledge acquisition when it is correlated with the overall score of the test. 
This result also shows that the point-biserial correlation increases with increasing 
scores, and for high score the pt-biserial it should be positive; and the mean ability increases 
with the increasing score in this item. 
The mean ability to score ‘1’ is higher than the mean ability to score ‘0.’ And so the 
scoring category disordering is not occurring between the score ‘1’ and ‘0.’ The MNSQ #5 is 
1.32 which is more than the targeted value range (0.77 to 1.3); and so the item is providing 
information which is an underfit of the model. We can conclude that item-40 is not a good 
item. 
 
 
Figure 6.15: Item analysis results for observed responses of item-40 
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Figure-6.16 shows that the participants with under the average in the ability Logit, 
would be able to score a ‘1’ in item-40. This item scored: a ‘1’ by 13-participants with their 
ability > -1 in the ability Logit; and scored a ‘2’ by 22-participants with the ability Logit > 0; 
and scored a ‘3’ by 10-participants with the participants’ ability > 1.  
 
 
Figure 6.16: Pilot study-post-test run-3 – Quest variable map 
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Figure-6.17 shows item fit map for run-4, with the deletion of item-40; and it shows 
that no items under fit the model; no items over fit the model; all items fit the model. 
 
 
Figure 6.17: Item fit map for run-4 after deletion of item-40 
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6.1.3 QUALITATIVE DATA ANALYSIS – SEMI-STRUCTURED INTERVIEWS  
Each participant was interviewed by the researcher after the participant had finished the post-
test questionnaire. Fifty-three participants from the two hospitals in Jordan were interviewed. 
As described in chapter-4 (see section-4.4.2 qualitative data analysis), the interview 
transcripts were analysed using NVivo software.  
Two main nodes were created in NVivo were:  
 best mHealthcare training practice; and 
 factors that may improve the useability of the mHealthcare training applications.     
Child-nodes were created under the second-node, representing the individual factors 
identified as useful in improving the useability of the mHTA. Those nodes were:  
 rules and regulations;  
 procedures; 
 motivation and awards;  
 delivery of training;  
 design and consistency;  
 quality and service;  
 feedback;  
 training integration with real-life scenarios;  
 real-time training through work experience;  
 videos and scenarios;  
 examples and non-examples;  
 digital artifacts and images;  
 case study;  
 direct to the point facts;  
 the lesson out of that training;  
 check the usability factors of the mobile application; and  
 the navigation control.  
 
After entering the interview transcripts and creating the nodes in NVivo, each part of 
the transcript was linked with the associated NVivo-node to generate the reports required to 
analyse the interview data. 
The two main reports generated are: 
 coding summary by node report; and 
 coding summary by source report. 
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6.1.3.1 Best mHealthcare training practice  
Analysis of the interview data suggested that the best mHealthcare practices should have the 
following characteristics. 
ICT Infrastructure:   
 Jordanian hospitals should form local and national networks specialising 
in healthcare training.  
 Specialised and accredited apps for training.  
 Coordination between Jordan hospitals to design mHealthcare training 
applications. 
 Wide availability of ICT devices such as iPads.  
 Fast internet connections.  
Employees’ training on the uses of ICT devices:   
 Healthcare staff must be taught how to use training applications. 
Training content:  
 The mHealthcare training materials should use mobile apps for the basic 
level training. 
  High-level training should be face-to-face. 
 Simple and attractive training materials.  
 Use apps for general information only. 
 Examples should be simple and direct. 
Training delivery:   
 mHealthcare training should be on different levels based on the needs of the 
work. 
 Training for doctors must be different from training for nurses. 
 mHealthcare training using mobile apps available anytime and anywhere. 
 Link pre- and post-assessments with major online network services, to 
increase the commitment of employees to finishing the training materials.   
 Weekly mHealthcare training sessions and notification messages on mobiles. 
 Short training time divided into parts or tasks.  
 Use internal networks to explain about the mHealthcare training programs.  
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 150 
 
 mHealthcare training should be updated frequently.  
 mHealthcare training should be conducted during work time (paid time). 
 Scheduled on a certain day per week or month. 
 Applications Design:   
 Applications should be simple, interactive, use pictures and media, and easy 
to use. 
6.1.3.2 Factors that may improve the usability of the training application     
1. Rules and Regulations   
 Rules should be applied to all employees without any exceptions. 
 There should be a strict rule to motivate the trainees to finish the 
training and awards given upon finishing. 
 Rules should be followed by different administrations and not only 
depends on the personal efforts and the training should be mandatory. 
2. Procedures   
 Simple and flexible procedures should be explained using lectures to 
the employees.  
 Procedures should be updated regularly by a central authority. 
3. Motivation and rewards   
 Motivation and reward for the trainees is important to increase 
commitment and the number of trainees. 
 Motivation could be a material reward such as a gift or a promotion, 
or a moral motivation such as publicly announcing the employee with 
the best mHealthcare training assessment evaluation. 
 Trainees need to be motivated to continue using the application 
actively and change from their classical mode of learning. 
 Simple tests, morning reports, discussion groups, and reports could be 
used as tools for continuous encouraging and motivation. 
Participant-120 mentioned that: 
“Motivation is serious– an award should be given and don’t 
depend on the personal commitment only.” 
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4. Delivery of training   
 mHealthcare training should reduce the time and the effort involved in 
training 
 Real-life scenarios make people think. 
 Includes entertainment that makes it easy to remember the 
information.  
 The apps should work on all platforms.  
 The first requirement for the training delivery is a network and 
internet access. 
 No need to give out ICT devices as everyone has a smartphone.  
Participant 111 stated that: 
“Deploying the rules is more important than putting rules. The 
apps training is not all enough for the training since some topics 
needs face-to-face [interaction], the leaders should promote the 
uses of the apps for the training.” 
5. Design and consistency   
 The design should be simple, clear, consistent, attractive, and not 
boring. 
 It must use simple content and language, with easy wording and 
facility to translate from English to Arabic if needed. 
 The design should cover all level of users to improve their usage, 
increase the trainees’ interest in using the application, and reduce 
training time.  
 It should introduce points step-by-step and use pictures and videos 
with examples and case studies to make the design interactive and 
motivate the trainees. 
Participant 114 mentioned that: 
“The design and the sequences of ideas should attract the users to 
complete the training to facilitate training and knowledge 
cognition.” 
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6. Quality and service 
 The more quality the more depending of the trainees on using the 
application. 
 High-quality design will mean greater training achievement.  
 The quality measures should consider integrating more necessary 
training applications and motivate the trainees to increase their usage.  
 
7. Feedback 
 Feedback should be taken always by asking questions, takes the 
evaluation from certain participants to develop the application, takes 
the participants opinion for improvement, identify the problems and 
solve it, improve the applications usage, correct the mistakes and 
increase the productivity and the trainees cognition and make the 
participants continue using it. 
Participant 114 mentioned that: 
“Feedback is important even though one person gives one idea to 
improve the Apps usage and it is important and beneficial.” 
8. Training integration with real-life scenarios   
 Real-life scenarios enhance the applications’ entertainment value, 
helping the trainees to remember information and increasing the 
applications’ clarity and trainees’ cognition. 
Participant 110 mentioned that: 
“Real life scenarios are important, they makes people think.” 
9. Real-time training through work experience   
 Real training practice on the ground is important. 
 Training with real-life scenarios makes people think and increases 
their engagement and retention. 
10. Videos and scenarios   
 Videos showing role plays reach the trainees more easily than text-
based education.  
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 Scenarios are important to deliver the correct information, link 
knowledge with the training content and retain the information, 
increase cognition, and give a clear explanation. 
 Scenarios can be used in the example or case study sections of 
training.  
 Some participants prefer pictures and images to videos; they find 
videos distracting and think they should not be used in mHealthcare 
training applications. 
11. Examples and non-examples   
 Examples of correct and incorrect practice help to link between the 
knowledge, retains the cognition of the knowledge, and help trainees 
to understand the topic and increase the clarity. 
12. Digital artifacts and images   
 Digital artifacts and images are very important tools to promote long-
term retention of information. 
13. Case studies   
 Case studies can be used for reference and to indicate the study 
success. 
 They can be used as an example to retain the knowledge, see it in 
realistic, make the study more practical and to know how we can 
benefit from the training, and explain and increase the knowledge 
cognition.  
Participant 119 mentioned that: 
“It opens our minds to include [in training] the things that happen 
in our community.” 
14. Direct to the point facts   
 Knowledge should be simple, abbreviated, clear, time-efficient, and 
use statistics to deliver the important of the topic directly to the 
trainees with specific topic and reduces the time and knowledge 
restrictions. 
 
 
 
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 154 
 
15. The lesson out of that training   
 Helps to summarise the ideas. 
16. Check the usability factors of the mobile application   
 The content should be simple, language easy with social network 
collaboration. 
17. Navigation control   
 Navigation should be simple, use the navigation map, quick access for 
navigation control and scrolling, simple menu and direct navigation, 
navigate to any place in the content in any time, to reduce the time, 
such as, browsing by the pages number. 
Participant 102 stated: 
“Navigation control – if it’s difficult it will make the apps boring.” 
Note: The discussion of the qualitative data presented in page 246.  
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6.2  TEST INSTRUMENT VALIDATION AND CALIBRATION  
See the last paragraph of section-4.3.1 Pilot study that explains why it was necessary to 
conduct the test instrument validation and calibration study (see page 79).  
6.2.1 RUN-1- NO ITEMS DELETED   
The first run using the Quest interactive test analysis system (Adams & Khoo, 1996) shows 
that the total number of tested items were 40 using 20-participants: item-16 is identified as an 
overfit of the Rasch model; items-23,-26,-29 underfit the Rasch model; and we decided to 
eliminate the item-23 using the run-2 and see the effect of removing item-23 on the item fit 
map (Figure-6.18). The order of eliminating the underfit items was not arbitrary. Figure-6.18 
shows the item fit for run-1 (note that items-3 and -8 are not shown in this run, nor are any of 
the next runs, since they both have a zero discrimination value, and no participant scored 
these two items correctly). 
 
 
Figure 6.18: Item fit map for run-1 before deletion the item-23 
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6.2.2 RUN-2 – ITEM-23 DELETION   
Item-23 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question 
format. 
The item estimate table (Figure-6.19) shows that it is scored with a ‘1’ by only 1-participant 
and with a ‘2’ by 11-participants, 8-participants fail to achieve it; the discrimination value is 
.13, which is less than 0.2. And so, the item is not discriminating very well between able and 
not able participants and in this study, it means that this item provides a low discrimination 
effect on the measurement of PFR knowledge acquisition when it is correlated with the 
overall score of the test. 
This result also shows that the point-biserial correlation decreases with an increasing 
score; for high score, the pt-biserial should be positive and the mean ability should decrease 
with the increasing score in this item. 
The mean ability to score a ‘1’ is lower than the mean ability to score zero. And so, 
scoring category disordering is occurring between the score of ‘0’ and ‘1.’ The scoring 
disordering occurs if the participants with a high ability score is less than participants with a 
low ability. And so, the high ability participants are more likely to achieve the score of ‘2’ 
more than the score of ‘1’ (Wu & Adams, 2007).     
The MNSQ is 1.37 which is more than the targeted value range (0.77 to 1.3). And so, 
the item is providing information which does not fit in the model. We can conclude that item-
23 is not a good item. 
Finally the item characteristic curve (ICC) was examined (Figure-6.20) for its 
proximity to the theoretical one using the item difficulty thresholds. The ICC in Figure-6.20 
shows that the item is easy and the participants with under the average in the ability Logit 
would be able to answer this item. Figure-6.19 and 6.21 show that the item scored a ‘1’ by   
1-participant with the participant’s ability of > -1 in the ability Logit, and scored a ‘2’ by   
11-participants with the same ability Logit scale.  
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Figure 6.19: Item analysis results for observed responses of item-23 
 
 
Figure 6.20: PCM Item-23 characteristic curve 
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Figure 6.21: Test instrument validation study-run-1 – Quest variable map 
 
  
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 159 
 
Figure-6.22 shows item fit map for run-2 with the deletion of item-23; and it shows 
that: items-16 and -20 overfit the model; items-26, -29 underfit the model. We decided to 
eliminate the item-26 using the run-3 and see the effect of removing item-26 on the item fit 
map.  
 
 
Figure 6.22: Item fit map for run-2 after deletion the item-23 
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6.2.3 RUN 3 – ITEM-26 DELETION 
Item-26 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question 
format. 
The item estimate table (Figure-6.23) shows there were none of the participants that were 
scored with a ‘1,’ and 11-participants scored a ‘2.’ Nine participants failed to achieve it all. 
The discrimination value is .13 which is less than 0.2. And so, the item is not discriminating 
very well between able and not able participants. In this study it means that this item provides 
a low discrimination effect on the measurement of the PFR knowledge acquisition when it is 
correlated with the overall score of the test. 
This result also shows that the point-biserial correlation increases with increasing 
score fom ‘0’ to ‘2,’ but is not available if it is increasing or not from ‘0’ to ‘1,’ or from ‘1’ to 
‘2.’ For the higher score, the pt-biserial should be positive and the mean ability increases the 
same as point-biserial correlation.  
The mean ability to score ‘1’ was not available, the mean ability to score ‘0’ is lower 
than the mean ability to score ‘2,’ and so the scoring category disordering is not occurring 
between the score ‘0’ and ‘2.’ 
The MNSQ is 1.42 which is more than the targeted value range (0.77 to 1.3); and so 
the item is providing information which did not fit in the model. We can conclude that item-
26 is not a good item. 
Finally, we examined the ICC as it is shown in Figure-6.24, to make sure that the 
observed ICC was close to the theoretical one using the item difficulty or the thresholds of -
.03 and -.03 respectively (also shown in Table-6.3). 
The ICC in Figure-6.24 shows that the item is easy and the participants with under the 
average in the ability Logit would be able to answer this item as shown in the following 
Figure-6.25. The item scored a ‘0’ 9-participants with their ability of > -1 shown by the 
ability Logit and scored ‘2,’ by 11-participants with the same ability in the Logit scale as it 
shows in Figure-6.23 and 6.25.  
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Figure 6.23: Item analysis results for observed responses of item-26 
 
 
Figure 6.24: PCM Item-26 characteristic curve 
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Figure 6.25: Test instrument validation study – run-2 – Quest variable map 
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Figure-6.26 shows the item fit map for run-3 with the deletion of item-26. It shows 
that: items-16 and -20 are overfit the model; item-29 is an underfit of the model. And so, we 
decided to eliminate item-29 using the run-4, to see the effect of removing item-29 on the 
item fit map.  
 
 
Figure 6.26: Item fit map for run-3  
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6.2.4 RUN-4 – ITEM-29 DELETION   
Item-29 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question format. 
The item estimate table map (Figure-6.27) shows that 5-participants scored a ‘1,’ 
9-participants scored a ‘2,’ and six participants failed to achieve it. The discrimination value 
is -.08 is less than 0.2; and so the item is not discriminating very well between able and not 
able participants. This means that in this study, this item provides a low discrimination effect 
on the measurement of the PFR knowledge acquisition when it is correlated with the overall 
score of the test. 
The results also show that the point-biserial correlation increases with increasing 
score from ‘1’ to ‘2,’ but decreasing from ‘0’ to ‘1.’ For the high score, the pt-biserial should 
be positive and the mean ability should increase the same as point-biserial correlation.  
The mean ability to score ‘1’ is negative, the mean ability to score ‘0’ is higher than 
the mean ability to score ‘1’ and ‘2;’ and so, the scoring category disordering is occurring 
between the score ‘0’ and ‘1,’ and between the score ‘0’ and ‘2.’ 
The MNSQ is 1.62 which is more than the targeted value range (0.77 to 1.3); and so 
the item is providing information which does not fit the model.  We can conclude that item-
29 is not a good item. 
Finally, we have examined the ICC (Figure-6.28), to make sure that the observed ICC 
was close to the theoretical one, using the item difficulty or the thresholds (which are -.55 and 
.25 respectively as shown in Table-6.3). 
The ICC in Figure-6.28 shows that scoring a ‘1’ in this item is easy, and the 
participants with under the average in the ability Logit would be able to achieve this as it 
shows in the following Figure-6.29. The item scored a ‘1’ by 5-participants with the 
participants’ ability of > -1 in the ability Logit, and scored a ‘2’ by 9-participants with an 
ability of > 0 in the ability Logit scale as it shows in Figure-6.27.  
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Figure 6.27: Item analysis result for observed response to item-29 
 
 
Figure 6.28: PCM Item-29 characteristic curve 
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Figure 6.29: Test instrument validation study-run-3 – Quest variable map 
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Figure-6.30 shows the item fit map for run-4 with the deletion of item-29; and it 
shows that items-16 and -20 overfit the model; item-27 is an underfit of the model. We 
decided to eliminate the item-27 using the run-5 to see the effect of removing item-27 on the 
item fit (Figure-6.30 shows the item fit for run-4 before deletion the item-27).  
 
 
Figure 6.30: Item fit map for run-4 after deletion of item-29 
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6.2.5 RUN 5 – ITEM-27 DELETION   
Item-27 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question format. 
The item estimate table (Figure-6.31) shows that 1-participant scored with a ‘1,’ and 
16-participants scored a ‘2.’ Three participants failed to achieve it. The discrimination value 
is 0.29, which is more than 0.2. And so, the item is discriminating between able and not able 
participants. In this study it means that this item provides a discrimination effect on the 
measurement of the PFR knowledge acquisition when it is correlated with the overall score of 
the test. 
This result also shows that the point-biserial correlation increases with increasing 
score from ‘0’ to ‘1,’ and ‘1’ to ‘2.’ And so for a high score, the pt-biserial should be 
positive; however, the mean ability increases from ‘0’ to ‘1’ and decreases from ‘1’ to ‘2.’  
The mean ability to score ‘0’ is negative; the mean ability to score ‘1’ is higher than 
the mean ability to score ‘0’ and ‘2.’ And so, the scoring category disordering is occurring 
between the score ‘1’ and ‘2.’ 
The MNSQ is 1.35, which is more than the targeted value range (0.77 to 1.3); and so 
the item is providing information which does not fit the model. We can conclude that item-27 
is not a good item. 
Finally, we examined the ICC (Figure-6.32) to make sure that the observed ICC is 
close to the theoretical one using the item difficulty or that the thresholds (-1.09 and -.90 
respectively) were as it is shown in Table-6.3. 
The ICC in Figure-6.32 shows that scoring a ‘1’ in this item is easy and the 
participants with an under the average in the ability Logit would be able to achieve this item, 
as it also shows in the following Figure-6.31 and 6.33 that the item scored a ‘1’ by 
1-participant with their ability of > -2 in the ability Logit; and scored a ‘2’ by 16-participants 
with their ability of > -1.0 in the ability Logit scale.  
 
 
 
 
 
 
Figure 6.31: Item analysis results for observed responses to item-27 
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Figure 6.32: PCM Item-27 characteristic curve 
 
Figure 6.33: Test instrument validation study-run-4 – Quest variable map 
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Figure-6.34 shows the item fit map for run-5 with the deletion of item-27. It shows that: 
items-16 and -20 overfit the model; no items underfit the model. And so, we decided to 
eliminate the item-16 using the run-6, to see the effect of removing item-16 on the item fit 
map. Figure-6.34 shows the item fit map for run-5 before deletion the item-16.  
 
 
Figure 6.34: Item fit map for run-5 after deletion of item-27 
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6.2.6 RUN-6 – ITEM-16 DELETION   
Item-16 is a dichotomous item scoring either 0 or 1 in multiple choice question format. 
The item estimate table (Figure-6.35) shows that 8-participants scored a ‘1,’ and 
12-participants failed to achieve this item. The discrimination value is .76, is more than 0.2; 
and so, the item is discriminating between able and not able participants. In this study it 
means that this item provides a discrimination effect on the measurement of the PFR 
knowledge acquisition when it is correlated with the overall score of the test. 
These results also show that the point-biserial correlation increases with an increasing 
score from ‘0’ to ‘1,’ and for a high score the pt-biserial should be positive, while the mean 
ability increases from ‘0’ to ‘1.’  
The mean ability to score ‘0’ is negative; the mean ability to score ‘1’ is higher than 
the mean ability to score ‘0.’ And so, scoring category disordering was not occurring. 
The MNSQ is 0.68 which is less than the targeted value range (0.77 to 1.3); and so the 
item is providing information which is redundant and does not fit with the model. We can 
conclude that item-16 is not a good item. 
Finally, we have examined the ICC (Figure-6.36), to make sure that the observed ICC 
was close to the theoretical one, using the item difficulty or the threshold (which is .50 as 
shown in Table-6.3 page-191). 
The ICC shows that scoring a ‘1’ in this item is not easy and the participants with 
above the average in the ability Logit would be able to achieve this item as it shows in Figure 
-6.35 and 6.37; the item scored a ‘1’ by 8-participants with their ability of > 0.  
 
 
Figure 6.35: Item analysis results for observed responses to item-16 
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Figure 6.36: Dichotomous Item-16 characteristic curve 
 
Figure 6.37: Test instrument validation study–run-5 – Quest variable map 
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 173 
 
 
Figure-6.38 shows the item fit map for run-6 with the deletion of item-16, and it 
shows that: item-20 overfit the model; no items underfit the model. We decided to eliminate 
the item-20 using the run-7 to see the effect of removing item-20 on the item fit map. Figure-
6.38 shows the item fit for run-6 before the deletion the item-20.  
 
 
Figure 6.38: Item fit map for run-6 after deletion the item-16 
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6.2.7 RUN 7 – ITEM-20 DELETION   
Item-20 is a dichotomous item scoring either 0 or 1 in multiple choice question format. 
The item estimate table (Figure-6.39) shows that 14-participants scored a ‘1,’ and 
6-participants failed to achieve this item, the discrimination value is .64 which is more than 
0.2. And so, the item is discriminating between the able and not able’ participants. In this 
study it means that this item provides a high discrimination effect on the measurement of the 
PFR knowledge acquisition when it is correlated with the overall score of the test. 
These results also show that the point-biserial correlation increases with an increasing 
score from ‘0’ to ‘1,’ and for a high score, the pt-biserial would be positive, while the mean 
ability increases from ‘0’ to ‘1.’  
The mean ability score of ‘0’ is negative, the mean ability to score ‘1’ is higher than 
the mean ability to score ‘0,’ and so the scoring category disordering is not occurring. 
The MNSQ is 0.76 which is less than the targeted value range (0.77 to 1.3); and so the 
item is providing information which is redundant and does not fit the model. We can 
conclude that item-20 is not a good item. 
Finally, we examined the ICC (Figure-6.40) to make sure that the observed ICC was 
close to the theoretical one using the item difficulty or the threshold which is -.84 (as shown 
in Table-6.3). 
The ICC in Figure-6.40 shows that scoring a ‘1’ in this item is easy and the 
participants with under the average in their ability Logit would be able to achieve this item 
(as shown in Figure-6.39 and 6.41); the item scored a ‘1’ by 14-participants with their ability 
Logit > -1.0 in the ability Logit scale.  
 
 
Figure 6.39: Item analysis results for observed responses of item-20 
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Figure 6.40: Dichotomous item-20 characteristic curve 
 
Figure 6.41: Pilot study-run-6 – Quest variable map 
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Figure-6.42 shows the item fit map for run-7 with the deletion of item-20; and it 
shows that: no item is an under fit of the model; no items over fit the model; all items fit the 
model. 
 
 
Figure 6.42: Item fit map for run-7 after deletion of item-20 
The fit map in run-7 shows that all remaining items fit the model. 
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Figure-6.43 and 6.44 show the item analysis results for observed responses of item-3 
and -8; it shows that the Infit MNSQ is zero and the discrimination value is also zero. 
Moreover, it shows that 20-participants failed to solve those two items correctly, and that 
there is no item difficulty value (Thresholds) for these 2-items, since no one was able to solve 
them correctly, and that is why the item fit map does not show item-3 and -8.  
 
 
Figure 6.43: Item analysis results for observed responses for item-3 
 
 
 
Figure 6.44: Item analysis results for observed responses for item-8 
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6.2.8 INVESTIGATING THE ITEM STATISTICS FOR RUN-7 ITEMS   
This section discusses the item statistics behind the instrument validation test for the run-7 
items. An analysis of the results after run-7, shows that the internal consistency or reliability 
is 0.75, which is within the target range of 0.7 – 0.8, according to Mat-Jizat (2012). Each item 
discrimination index is recommended not to be less than 0.2 and is preferably higher than 0.4 
(Wu & Adams, 2007).  
6.2.8.1 Dichotomous model analysis  
The mathematical function applied in the Rasch model to calculate the probability of the 
participants’ responses to the dichotomous test items according to Wu and Adams (2007, 
p:28) is: 
𝑃 = 𝑃(𝑋 = 1) = ⁡
𝑒𝑥𝑝(𝜃−𝛿)
1+exp⁡(𝜃−𝛿)
                                            (6.1) 
𝑋 is a random variable; 𝑋=1 means solving the test item and 𝑋 = 0 means failure. 
𝜃 is the participant’s ability to give the correct response to the test item. 
𝛿 is the test item difficulty.  
 
Table-6.1 shows the calculated probability based on the test item-1 difficulty threshold 
of -1.8.  
Table 6.1: Probability of -1.8 item difficulty for test-item-1 
Participant ability -3 -2 -1 0 1 2 3 
Probability of -1.8 item difficulty 0.23 0.45 0.69 0.86 0.94 0.98 0.99 
Ideal item 0.05 0.12 0.27 0.50 0.73 0.88 0.95 
 
The data in Table-6.1 enables the drawing of an ideal ICC for item-1. As can be observed in 
Figures-6.45 and 6.46, the observed data are close to the theoretical data. 
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Figure 6.45: Dichotomous item-1 characteristic curve 
The curve in Figure-6.45 shows that the item is easy; the participants with very low 
ability would be able to answer this item, as it shows the participants with -1.8 Logit scale 
would be able to answer this item, which is above 0.5 the probability of success 
 
 
Figure 6.46: Dichotomous ideal item characteristic curve 
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Item-1 is a dichotomous item scoring either 0 or 1 in multiple choice question format. 
The item estimate table (Figure-6.47) shows that it scored a ‘1’ by 17- out of the 
20-participants. However, the discrimination value is .43, which is more than 0.2. And so, the 
item is discriminating very well between the able and not able participants. It means that this 
item provides a high discrimination effect on the measurement of the PFR knowledge 
acquisition when it is correlated with the overall score of the test. 
 
 
Figure 6.47: Item analysis results for observed responses of item-1 
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The Quest variable map also shows that item-1 is under the average difficulty of the 
item estimate as it is shown in Figure 6.48; the item scored a ‘1’ by 17-participants with their 
ability of > -2.0 in the ability Logit scale.  
 
 
Figure 6.48: Test instrument validation study – Quest variable map 
The fit mean square MNSQ = 0.87, which is close to one and therefore fits the Rasch 
model, and it is between 0.77 to 1.3; since the fit mean square variance calculated as √
2
N
⁡⁡⁡ 
(Wu & Adams, 2007, p:66) and there were 20-participants in this study. And so, the variance 
is  √
2
20
⁡⁡⁡   = 0.316.  
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A MNSQ value above 1.3 indicates that the test-item does not discriminate well, and 
is below 0.7; it provides redundant information. The results also show that the point-biserial 
correlation increases with an increasing score, and for a high score, the pt-biserial should be 
positive, and the mean ability increases with the increasing ability to score higher in this item. 
We can conclude that item-1 is a good item.  
Figure-6.49 shows that the item-1 MNSQ= 0.87 and it fits the model, since the 
MNSQ value is greater than 0.77.  
 
 
Figure 6.49: Item fit map for run-7 
Finally, we examined the ICC to make sure that the observed ICC is close to the 
theoretical one using the item difficulty (or the thresholds), which is -1.8 as shown further in 
Figure-6.51. 
Item-17 is a dichotomous item scoring either 0 or 1 in a multiple choice question format. 
The item estimate table in Figure-6.50 shows that it scored a ‘1’ by 7- out of 20-participants. 
However, the discrimination value is .31, which is good and more than 0.2. And so, the item 
is discriminating very well between the able and not able participants. This estimate also 
shows that the item is above the average difficulty of the item estimate (Logit 0), as it is 
shown in the Quest variable map in Figure-6.48.  
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These results also show that the point-biserial correlation increases with an increasing 
score, and for a high score, the pt-biserial should be positive, and that the mean ability 
increases with increasing ability to score higher in this item. 
The MNSQ is .99 which is in the targeted value range (0.77 to 1.3); and so the item is 
providing information which is a fit in the model. We can conclude that item-17 is a good 
item. 
Finally, we examined the ICC to make sure that the observed ICC is close to the 
theoretical one using the item difficulty or the thresholds which is .70, as shown further on in 
Figure-6.51. 
 
Figure 6.50: Item analysis results for observed responses of item-17 
 
Items-2, -4, -6, -12, -13, -14, -15, -17, and -18: These are dichotomous scoring items 
(either 0 or 1) in a multiple choice format. 
The item estimate table shows that it was scored by 7-, 6-, 6-, 16-, 6-, 18-, 12-, 7- and 
18-participants respectively, out of the 20-participants. The discrimination value is more than 
0.2. And so, the items are highly discriminating between the able and not able participants. 
The Table-6.3 results show that the point-biserial correlation increases with increasing 
score, and for a high score, the pt-biserial should be positive, and the mean ability increases 
with increasing ability to score higher in those items. 
Finally, we examined the ICC to make sure that the observed ICC was close to the 
theoretical one, using the item difficulty or the thresholds which are 0.7, 0.94, 0.94, -1.43, 
0.94, -2.28, -.38, 0.7 and -2.28  respectively, as it is shown in Table-6.3. 
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The Infit MNSQ is 0.94, 1.00, 0.87, 0.93, 0.79, 0.80, 1.05, .99 and 1.05 respectively, 
which are all within the targeted value range (0.77 to 1.3); and so, the items are providing 
information which is a fit with the model.  
We can conclude that these items are all good items, since the observed ICC is close 
to the theoretical one, as shown in Figure-6.51.  
The Quest variable map in Figure-6.48 shows that the dichotomous items-14 and -18 
are the two easiest items; the participants with ability > -3.0 Logit scale ability would be able 
to solve them correctly; items-1 and -12 were solved by the participants with ability > -2.0 
Logit scale ability; items-15, -7, and 10 were solved by the participants with ability > -1.0 
Logit scale ability; items-11, -2, -17, -4, -6 and -13 were solved by the participants with 
ability > 0 Logit scale ability; item-5 was solved by the participants with ability > 1 Logit 
scale ability; item-9 was solved by the participants with ability > 2 Logit scale ability;  
however item-9 is one of the hardest dichotomous items, with only 2-participants answering 
it correctly. Item-1 is the easiest dichotomous item, and it was solved by 17-participants. 
Figure-6.51 shows the ICC for the ‘good dichotomous items’ in the test instrument 
validation study; the chart shows that item-14 and item-18 are easy items, answered correctly 
by 18-participants with the ability of > -3 in the ability Logit scale would be able to answer 
them correctly; also item-1 was answered by 18-participants. It is an easy item and would be 
answered by participants with an ability of > -2 in the ability Logit scale. However, 
items-4, -6 and -13 are difficult items; only six out of 20-participants could answer it 
correctly. It would be answered by participants with an ability of > 0 in the ability Logit scale 
(as shown in Figure-6.48). 
 
Figure 6.51: Item characteristic curve for good dichotomous items 
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Figure-6.52 shows the ICC for the ‘not good dichotomous items’ in the test instrument 
validation study; the chart shows that item-20 was answered by 14-participants (see 
Appendix E-2-3); it is an easy item and could be answered by participants with an ability of 
>-1 in the ability Logit scale. However, with respect to item-16, only eight out of the 
20-participants would answer it correctly. It would be answered by participants with the 
ability of > 0 in the ability Logit scale. 
 
 
Figure 6.52: Item characteristic curve for not good dichotomous items  
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6.2.8.2 Partial credit model analysis  
The mathematical function applied in the Rasch model to model the participants’ responses to 
the test items used in the pre- and post-tests for the partial credit items (PCM) described in 
section 4.4.1.1. 
Item-21 is a partial credit item scoring 0, 1 or 2 in a multiple choice question format. 
The item estimate table (Figure-6.53) shows that it was scored with a ‘1’ by 10-participants 
and scored with a ‘2’ by seven participants; three participants fail to achieve it at all. The 
discrimination value is .48, which is more than 0.2. And so, the item is discriminating very 
well between the able and not able participants. In this study it means that this item provides 
a high discrimination effect on the measurement of the PFR knowledge acquisition, when it is 
correlated with the overall score of the test. 
 
 
Figure 6.53: Item analysis results for observed responses of item-21 
The item estimate table above also shows that this item is above the average difficulty of the 
item estimate for the participants scoring a ‘2,’ and below the average for the participants 
scoring a ‘1’ (Figure-6.48); the fit mean square is 0.92, and as it is close to a ‘1,’ it fits the 
Rasch model. 
Furthermore, the results in Figure-6:53, show that the point-biserial correlation 
increases with an increasing score; and for a high score, the pt-biserial would be positive and 
the mean ability increases with an increasing ability to score higher in this item. We can 
conclude that item-21 is a good item.  
Finally, we examined the ICC to make sure that the observed ICC was close to the theoretical 
one, using the item difficulty or the thresholds which are -1.53 and 0.63 respectively as 
shown in Table-6.3. 
Chapter-6: Data Analysis 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 187 
 
The ICC curve shows that the item is easy and the participants with a very low ability 
Logit would be able to answer this item (Figure-6.53 and Figure-6.48); the item scored a ‘1’ 
by 10-participants with an ability of > -2, in the ability Logit scale, and the participants with 
an ability > 0 in the ability Logit scale, would be able to score a ‘2’ in this item. 
Table-6.2 shows that the calculated probability for the test-item-21 is based on the 
difficulty (Thresholds) to score a ‘1,’ which is -1.53, and to score a ‘2’ is .63. 
Table 6.2: Probability to score ‘1’ or ‘2’ for item-21 
Participant Ability -3 -2 -1 0 1 2 3 
Probability of Score 0 in Item 21 0.81 0.60 0.33 0.12 0.03 0.01 0.00 
Probability of Score 1 in Item 21 0.19 0.37 0.56 0.57 0.40 0.20 0.09 
Probability of Score 2 in Item 21 0.00 0.03 0.11 0.30 0.57 0.79 0.91 
 
After that, we drew the ICC for item-21. It was observed that it was close to the 
theoretical one (Figure-6.54). The scoring category disordering is not occurring since the 
scoring is increasing with the increasing of the participant’s ability; the scoring disordering 
occurs if the participants with a high ability scores less than participants with a low ability. 
And so, the high ability participants are more likely to achieve the score of ‘2’ more than the 
score of ‘1’ (Wu & Adams, 2007).  
 
 
Figure 6.54: PCM Item-21 characteristic curve 
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6.2.8.3 Partial credit model (PCM) with good items analysis result  
Item-34 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question format. 
The item estimate table (Figure-6.55) shows that it was scored with a different scoring 
category to the other test-items, with: 6-participants achieving nothing; 13-participants 
achieving a ‘1’ score; 1-participant achieving a ‘2’ score out of the 20-participants. The 
discrimination value is .48, which is higher than 0.2. And so, the item is discriminating very 
well between the able and not able participants. The estimate also shows that scoring a ‘1’ in 
this item is below the average difficulty of the item estimate (Logit 0), as it is shown in the 
item estimate table in Figure-6.48. Scoring a ‘2’ is above the ‘2’ ability Logit; and it is the 
hardest score item in the test.  
These results also show that the point-biserial correlation increases with an increasing 
score; for high score the pt-biserial should be positive, and the mean ability increases with an 
increasing ability to score higher in this item. 
Finally, we examined the ICC to make sure that the observed ICC is close to the 
theoretical one using the item difficulty or the thresholds which are -.81 and 2.80. 
The Infit MNSQ is 0.89 which is in the targeted value range (0.77 to 1.3); and so the 
item is providing information that it is a fit with the model. We can conclude that item-34 is a 
good item.  
 
 
Figure 6.55: Item analysis results for observed responses of item-34 
 
Table-6.3 shows that the partial credit items-21, -22, -25, -28, -30, -31, -32, -33, -34, -
35, -36, -37 and -39, all have a discrimination value greater than 0.2. The point-biserial 
correlation increases with an increasing score. For a high score, the pt-biserial should be 
positive and the mean ability increases with an increasing ability to score higher in this item. 
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The observed ICC is close to the theoretical one; that is why we conclude that those items are 
good items. 
6.2.8.4 Partial credit model (PCM) with not good items analysis result  
Item-40 is a partial credit item scoring 0, 1 or 2 in multiple choice question format. 
The item estimates map shows that it scored with different scoring category with three 
participants achieved nothing; 14 participants achieved a ‘1’ score; three participants 
achieved a ‘2’ scores out of 20 participants and the discrimination value is .07, which is less 
than 0.2 and so the item is not discriminating very well between the ‘able’ and ‘not able’ 
participants. The map also shows that scoring ‘1’ in this  item is below the average difficulty 
of the item estimates (Logit 0) as it shown in the item estimates map in Figure-6.48; scoring 
‘2’ is above the ‘1’ ability logit and less than the ‘2’ ability logit ; and it is one of the hardest 
score items in the test.  
The results in Figure-6.56 shows that the point-biserial correlation increases with an 
increasing score and for a high score the pt-biserial should be positive, and the mean ability 
increases with an increasing ability to score higher in this item. 
Finally, we examined the ICC to make sure that the observed ICC is close to the 
theoretical one using the item difficulty or the thresholds which are -1.69, 1.76 respectively 
as it is shown in Table-6.3. 
The Infit MNSQ is 1.22 which is a fit with the targeted range (0.77 to 1.3). And so the 
items are providing information which fit in the model. The discrimination value is .07, 
which is less than 0.2. And so the item is not discriminating very well between the able and 
not able participants. In this study it means that this item has no discrimination effect on the 
measurement of the PFR knowledge acquisition when it is correlated with the overall score of 
the test. We can conclude that item-40 is not a good item because of it is low discrimination 
value. 
 
Figure 6.56: Item analysis results for observed responses of item-40 
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The partial credit items-23, -24, -26, -29 and -40 all have a discrimination value less 
than 0.2; that is why we conclude that those items are not good items. 
Table-6.3 shows that the partial credit items-23, -26, -27 and -29 are all not good 
items, because they do not fit in the Rasch model, since their MNSQ value is greater than 1.3.  
We concluded that those items were not good items; we decided not to use them in the main 
study. 
The Quest variable map in Figure-6.48 shows that the partial credit item-38 scored a 
‘1’, and is the easiest item; the participants with a logit ability > -3.0 Logit scale ability, could 
be able to solve it correctly. However item-38 scored a ‘2’, and is one of the hardest partial 
credit items; the participants with a logit ability > 1 Logit scale ability, could be able to solve 
it correctly and that only -five participants answered it correctly, it has a high discrimination 
value 0.38. 
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Table 6.3: Items examination for the test instrument validation study 
 
 
Red highlight: Depicts items which either underfit or overfit the Rasch model and were deleted through the 7-
runs 
Orange highlight: Depicts items which have a discrimination index less than 0.2 or point-biserial or average 
mean not increasing with the increasing score for the first assessable step. 
 
Item # Item type 
Item 
difficulty 
threshold 
Discrimination 
index 
Fit mean 
square 
Point-biserial 
 
Average 
mean 
 
ICC 
 
Fit 
The 
model 
1 DICH -1.8 0.43 > 0.2 0.77< 0.87 < 1.3 Increasing Increasing Yes Fit 
2 DICH 0.70 0.36 > 0.2 0.77< 0.94 < 1.3 Increasing Increasing Yes Fit 
3 DICH NA 0.00 < 0.2 0.00 < 1.3 NA NA NA NA 
4 DICH 0.94 0.25 > 0.2 0.77<1.00 < 1.3 Increasing Increasing Yes Fit 
5 DICH 1.20 - 0.28< 0.2 0.77<1.26 < 1.3 Decreasing Decreasing Yes Fit 
6 DICH 0.94 0.49 > 0.2 0.77<0.87 < 1.3 Increasing Increasing Yes Fit 
7 DICH -0.17 0.11< 0.2 0.77<1.13 < 1.3 Increasing Increasing Yes Fit 
8 DICH NA 0.00 < 0.2 0.00 < 1.3 NA NA NO NA 
9 DICH 2.32 - 0.10 < 0.2 0.77<1.12 < 1.3 Decreasing Decreasing Yes Fit 
10 DICH -.17 0.03 < 0.2 0.77<1.18 < 1.3 Increasing Increasing Yes Fit 
11 DICH .26 0.05 < 0.2 0.77<1.18< 1.3 Increasing Increasing Yes Fit 
12 DICH -1.43 0.35 > 0.2 0.77<0.93 < 1.3 Increasing Increasing Yes Fit 
13 DICH .94 0.59 > 0.2 0.79 < 1.3 Increasing Increasing Yes Fit 
14 DICH -2.28 0.50 > 0.2 0.77<0.80 < 1.3 Increasing Increasing Yes Fit 
15 DICH -.38 0.24 > 0.2 0.77<1.05 < 1.3 Increasing Increasing Yes Fit 
16 DICH .51 0.75 > 0.2 0.73 < 0.77 Increasing Increasing Yes Overfit 
17 DICH .70 0.31 > 0.2 0.77<.99 < 1.3 Increasing Increasing Yes Fit 
18 DICH -2.28 0.26> 0.2 0.77<1.05 < 1.3 Increasing Increasing Yes Fit 
19 DICH .48 0.15 < 0.2 0.77 <1.09 < 1.3 Increasing Increasing Yes Fit 
20 DICH -.8 0.68 > 0.2 0.76 < 0.77 Increasing Increasing Yes Overfit 
21 PCM -1.53; .63 0.48 > 0.2 0.77 <0.92 < 1.3 Increasing Increasing Yes Fit 
22 PCM -.34; -.21 0.64 > 0.2 0.77<0.82 < 1.3 Increasing Increasing Yes Fit 
23 PCM -.17; -.04 0.13 < 0.2 0.77 <1.37> 1.3 Decreasing Decreasing Yes Underfit 
24 PCM -2.09; 1.14 0.18 < 0.2 0.77<1.15 < 1.3 Increasing Increasing Yes Fit 
25 PCM -.44; .55 0.56 > 0.2 0.77<0.87 < 1.3 Increasing Increasing Yes Fit 
26 PCM -.03; -.03 0.13 < 0.2 0.77<1.36 > 1.3 Increasing Increasing Yes Underfit 
27 PCM -1.00; -.82 0.29 > 0.2 0.77<1.35 > 1.3 Increasing Decreasing Yes Underfit 
28 PCM -.06; .35 0.61 > 0.2 0.77<0.83 < 1.3 Increasing Increasing Yes Fit 
29 PCM -.53; .24 0.01 < 0.2 0.77<1.62 > 1.3 Decreasing Decreasing Yes Underfit 
30 PCM -1.03; 1.69 0.39 > 0.2 0.77<0.98 < 1.3 Increasing Increasing Yes Fit 
31 PCM -.13; 1.91 0.20 = 0.2 0.77<1.18 < 1.3 Increasing Increasing Yes Fit 
32 PCM -.13; 1.91 0.4 > 0.2 0.77<0.95 < 1.3 Increasing Increasing Yes Fit 
33 PCM -.97; -.27 0.43 > 0.2 0.77<1.08 < 1.3 Increasing Increasing Yes Fit 
34 PCM -.81; 2.80 0.48 > 0.2 0.77<0.89 < 1.3 Increasing Increasing Yes Fit 
35 PCM -1.53; 0.63 0.41 > 0.2 0.77<0.97 < 1.3 Increasing Increasing Yes Fit 
36 PCM -.66; 0.56 0.48 > 0.2 0.77<0.96 < 1.3 Increasing Increasing Yes Fit 
37 PCM -1.47; .42 0.32 > 0.2 0.77<1.09 < 1.3 Increasing Increasing Yes Fit 
38 PCM -2.84; 1.18 0.38 > 0.2 0.77<0.96 < 1.3 Decreasing Increasing Yes Fit 
39 PCM -1.03; 1.69 0.49 > 0.2 0.77<0.89 < 1.3 Increasing Increasing Yes Fit 
40 PCM -1.69; 1.76 0.07 < 0.2 0.77<1.22 < 1.3 Increasing Increasing Yes Fit 
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6.2.9 ANCHORING THE TEST INSTRUMENT VALIDATION STUDY  
The delta value was interpreted as the difficulty parameter for the Step-K in the partial credit 
model (PCM) scored items. And so, the delta values provide the probability of the 
participants achieving a score category of K-1 and K (Wu & Adams, 2007).  
Using the ‘anchor’ command in the Quest Interactive Test-Analysis System (Adams 
& Khoo, 1996) generated the data shown in Figure-6.57. The dichotomous items’ delta is 
equal to the threshold value since it involved only one assessment-step and achieves a ‘1’ 
score. However, for the PCM scored items, the delta values differ according to the score 
category. It is not necessary to be increasing in an orderly fashion, since in some cases the 
latter step may be easier than the previous step, according to Wu and Adams (2007). In this 
study the purpose of anchoring technique is explained in page 209. 
  
 
Figure 6.57: Item estimates category deltas 
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6.2.10 KNOWLEDGE DEVELOPMENT MATRIX   
The test-items’ distribution in the knowledge development matrix was updated by removing 
the eliminated items from the items-set as shown in Table-6.4. Orange-coloured items are 
valid common items between the pre- and post-test questionnaires; blue-coloured items are 
valid items in the validation test and used in the post-test questionnaire; green-coloured items 
are valid items used in the pre-test questionnaire; red-coloured items are eliminated items in 
the test instrument validation study. The valid items distributed among the knowledge 
development matrix for PFR to cover the three level of knowledge development (declaritive, 
procedural, metacogantive) as it shown in Table-6.4 and Table-6.5. 
Table 6.4: Knowledge development matrix for PFR-1 before the test instrument validation 
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Table 6.5: Knowledge development matrix for PFR-2 before the test instrument validation 
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Table-6.6 shows the process of grouping the test-items according to their difficulty value 
(low, medium, high) and the use of lower-value items in the pre-test, medium-value items in 
the common test-items and high-value items in the post-test items (see Appendix-C-6 for the 
test-items re-numbering that occurred from the validation study to the main experiment), for 
example, item-10 in the validation study become item-11 in the pre-test and item-7 in the 
post-test. 
Table 6.6: Categorising the test-items in the test instrument validation study 
 
Item Threshold Item Delta-Score1 Delta-score 2 Total
14 -2.275 38 -2.827 1.157 -1.67
18 -2.275 33 -0.281 -0.967 -1.248
1 -1.796 37 -1.311 0.261 -1.05
12 -1.43 24 -2.043 1.103 -0.94
15 -0.385 21 -1.395 0.509 -0.886
7 -0.166 35 -1.395 0.509 -0.886
10 -0.166 22 1.665 -2.231 -0.566
11 0.262 36 -0.288 0.212 -0.076
19 0.48 40 -1.654 1.718 0.064
2 0.705 25 0.036 0.078 0.114
17 0.705 28 0.987 -0.711 0.276
4 0.943 30 -0.953 1.599 0.646
6 0.943 39 -0.953 1.599 0.646
13 0.943 31 0.003 1.783 1.786
5 1.204 32 0.003 1.783 1.786
9 2.317 34 -0.799 2.783 1.984
Item Threshold Item Delta-Score1 Delta-score 2 Total
7 -0.166 35 -1.395 0.509 -0.886
10 -0.166 22 1.665 -2.231 -0.566
11 0.262 36 -0.288 0.212 -0.076
19 0.48 40 -1.654 1.718 0.064
2 0.705 25 0.036 0.078 0.114
17 0.705 28 0.987 -0.711 0.276
Item Threshold Item Delta-Score1 Delta-score 2 Total
14 -2.275 38 -2.827 1.157 -1.67
18 -2.275 33 -0.281 -0.967 -1.248
1 -1.796 37 -1.311 0.261 -1.05
12 -1.43 24 -2.043 1.103 -0.94
15 -0.385 21 -1.395 0.509 -0.886
Item Threshold Item Delta-Score1 Delta-score 2 Total
4 0.943 30 -0.953 1.599 0.646
6 0.943 39 -0.953 1.599 0.646
13 0.943 31 0.003 1.783 1.786
5 1.204 32 0.003 1.783 1.786
9 2.317 34 -0.799 2.783 1.984
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6.3  MAIN EXPERIMENT ANALYSIS  
The main experiment was conducted by the research assistants in two Jordanian hospitals 
(King Abdullah University Hospital and Marka Islamic Speciality Hospital), in July and 
September 2015, following the methodology-steps described for the pilot study and test 
instruments validation (see chapter-4). Henceforth, the data collection in the main experiment 
involved four steps:  
 evaluation of the participants’ prior knowledge using the pre-test 
questionnaire (validated in the pilot study and the test instrument validation 
stages);  
 a training session with the mHealth course. Participants were required to use 
the mHealth training application on iPad devices given to them by the 
researcher to conduct sessions in their office; and  
 after completing the training course, a post-test questionnaire was used to 
evaluate the participants’ cognition of the course. 
6.3.1 EXAMINATION OF PRE-TEST ITEMS  
The researcher used the Quest interactive test analysis system’s item fit map to examine 
which items fit the Rasch model and eliminate the items which are not fit. 
6.3.1.1 Pre-test run-1- no items deleted  
The first Quest estimate run shows that there were 22-items tested, 11-items using a 
dichotomous scoring model, each item scored in multiple choice question format with either 
‘0’ (if the participant did not circle any correct choice) or ‘1’ (if the participant circled one 
correct choice). 11-items were scored using a PCM, each item was scored in a multiple 
choice question format with either a ‘0’ (if the participant did not circle correct choice) or a 
‘1’ (if the participant circled only one correct choice) or ‘2’ (if the participant circled two 
correct choices). Using 50-participants; item-9 is an overfit of the Rasch model; we decided 
to eliminate the item-9 using the next Quest-run (run-2) and see the effect of removing that 
item on the item fit map. Figure-6.58 shows the items fit map for run-1 before deletion the 
item-9.  
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Figure 6.58: Item fit map for run-1 before deletion of item-9 
6.3.1.2 Pre-test run-2 – item-9 deletion  
Item-9 is a dichotomous item scoring either 0 or 1 in multiple choice question format. 
The item estimate table (Figure-6.59) shows that it was scored with a ‘1’ by only 
23-participants and that 27-participant failed to achieve it. The discrimination value is .70, 
which is more than 0.2. And so, the item is discriminating very well between able and not 
able participants. In this study, it means that this item provides a high discrimination effect on 
the measurement of the PFR knowledge acquisition, when it is correlated with the overall 
score of the test. 
These results also show that the point-biserial correlation increases with an increasing 
score. For a high score, the pt-biserial should be positive and that the mean ability increases 
with the increasing score in this item. 
The MNSQ is .73 which is less than the targeted value range (0.77 to 1.3). And so, the 
item is providing information which does not fit the model.  We can conclude that item-9 is 
not a good item. 
 
Figure 6.59: Item analysis results for observed responses of item-9 
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Figure-6.60 shows that the participants with an under the average in the ability Logit scale 
would be able to score ‘1’ in the item-9. 
 
Figure 6.60: Main study-pre-test run-1 – Quest variable map 
Figure-6.61 shows the item fit map for run-2 with the deletion of item-9; it shows that 
no items under fit the model; no items over fit the model; all items fit the model. 
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Figure 6.61: Main study-pre-test run-2 item fit map after deletion item-9 
6.3.2 EXAMINATION OF POST-TEST ITEMS  
Again, the Quest item fit map was used to examine which items fit the Rasch model and 
eliminate the items which did not fit. 
Post-test Run-1- No items deleted  
The first Quest-run estimates, show that the total number of items tested was 22, using 
50-participants; item-16 underfit the Rasch model. And so, we decided to eliminate the item-
16 using the run-2 and see the effect of removing that item on the item fit map. Figure-6.62 
shows the item fit for run-1 before deletion the item-16.  
 
 
Figure 6.62: Item fit map for run-1 before deletion the item-16  
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6.3.2.1 Post-test run-2 – item-16 deletion  
Item-16 is a partial credit item scoring either 0 or 1 or 2 in multiple choice question format. 
The item estimate table (Figure-6.63) shows that it was scored with a ‘1’ score by 
14-participants. Twenty-seven participants failed to achieve it, only 9-participants achieved 
full score in this item, the discrimination value is .17, which is less than 0.2. And so, the item 
is not discriminating well between the able and not able participants. In this study it means 
that this item provides a low discrimination effect on the measurement of the PFR knowledge 
acquisition, when it is correlated with the overall score of the test. 
These results also show that the point-biserial correlation was not increasing with an 
increasing score and that for the higher scores, the pt-biserial should be positive, and that the 
mean ability decreases with the increasing score in this item. 
The mean ability to score a ‘1’ is higher than the mean ability to score a ‘2.’ And so, 
scoring category disordering is occurring between the scores of ‘1’ and ‘2.’ The MNSQ is 
1.37, which is more than the targeted value range (0.77 to 1.3). And so, the item provides 
information which showing it is an underfit of the model.  We can conclude that item-16 is 
not a good item. 
 
 
Figure 6.63: Item analysis results for observed responses of item-16 
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Figure-6.63 and 6.64 show that the participants with an under the average ability 
Logit would be able to score a ‘1’ in item-16, the item scored a ‘1’ by 14-participants with 
their ability > -1 in the ability Logit scale, and scored a ‘2’ by 9-participants with the ability 
Logit > 0. 
 
 
Figure 6.64: Main study-post test run-1 – Quest variable map 
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Figure-6.65 shows the item fit map for run-2 with the deletion of item-16; and it 
shows that item-3 underfit the model. We decided to eliminate the item-3 using the run-3 to 
see the effect of removing item-3 on the item fit map. Figure-6.65 shows the item fit for run-2 
before deletion of item-3.  
 
 
Figure 6.65: Items fit map for run-2 after deletion the item-16 
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6.3.2.2 Post-test run-3 – item-3 deletion  
Item 3: This is a dichotomous item scoring either 0 or 1 in a multiple choice question format. 
The item estimate table (Figure 6.66) shows that it was scored with a ‘1’ by 16-participants, 
and that 34- participant failed to achieve it at all. The discrimination value is -.06 which is 
less than 0.2; and so, the item is not discriminating well between able and not able 
participants. In this study, it means that this item provides a low discrimination effect on the 
measurement of the PFR knowledge acquisition, when it is correlated with the overall score 
of the test. 
These results also show that the point-biserial correlation was not increasing with an 
increasing score and that with a high score, the pt-biserial should be positive, with the mean 
ability decreasing with the increasing score in this item. 
The MNSQ is 1.33 which is more than the targeted value range (0.77 to 1.3); and so 
the item is providing information which shows it is an underfit with the Rasch model. We can 
conclude that item-3 is not a good item. 
 
 
Figure 6.66: Item analysis results for observed responses of item-16 
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Figure-6.66 and 6.67 show that the participants with an over the average ability Logit 
would be able to score a ‘1’ in item-3. This item scored a ‘1’ score by 16-participants, with 
their ability > 0 in the ability Logit scale.  
 
 
Figure 6.67: Main study-post test run-2 – Quest variable map 
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Figure-6.68 shows item fit map for run-3 with the deletion of item-3; and it shows that 
item-20 overfit the model; we decided to eliminate the item-20 using the run-4 and see the 
effect of removing item-20 on the items fit map. Figure-6.68 shows the item fit for run-3 
before deletion of item-20.  
 
 
Figure 6.68: Item fit map for run-3 after deletion of item-3 
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6.3.2.3 Post-test run-4 – item-20 deletion  
Item-20 is a partial credit item scoring either 0 or 1 or 2 in a multiple choice question format. 
The item estimate table (Figure-6.69) shows that it was scored with a ‘1’ by 23-participants, 
and scored a ‘2’ by 12-participants; 15-participants failed to achieve it at all. The 
discrimination value is .70, which is more than 0.2. And so, the item is discriminating very 
well between able and not able participants. In this study it means that this item provides a 
high discrimination effect on the measurement of the PFR knowledge acquisition, when it is 
correlated with the overall score of the test. 
The results also show that the point-biserial correlation increases with an increasing 
score and that with a high score the pt-biserial should be positive; the mean ability increases 
with the increasing score in this item. 
The MNSQ is .74 which is less than the targeted value range (0.77 to 1.3); and so the 
item is providing information that shows it does not fit the model.  We can conclude that 
item-20 is not a good item. 
 
 
Figure 6.69: Item analysis results for observed responses of item-20 
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Figure-6.70 shows that the participants with a below average ability Logit would be 
able to score a ‘1’ in item-3. This item scored a ‘1’ by 23-participants with their ability > -2 
in the ability Logit scale; it was scored a ‘2’ by 12-participants with the ability Logit > 0.  
 
 
Figure 6.70: Main study-post test run-3 – Quest variable map 
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Figure-6.71 shows the item fit map for run-4, with the deletion of item-20; and it 
shows that no items under fit the model; no items over fit the model; all items fit the model. 
 
 
Figure 6.71: Item fit map for run-4 after deletion the item-20 
6.3.3 TEST ITEMS DIFFICULTY  
The analysis of the main experiment started with an examination of the items which fit the 
Rasch model. Once all the modelled items were a good fit, test-item difficulty values were 
estimated using the difficulty values for the dichotomous model and the PCM model. 
6.3.3.1   Prior domain knowledge bias eliminated using common test items   
The common test items (the shared items between the pre and the post-test) difficulty was 
then used to examine the participant’s knowledge change before and after using the 
mHealthcare training application (treatment). 
Table-6.7 shows the common item Quest estimate values for the dichotomous scored 
items, and their associated difficulty (threshold value). Also, the category delta values for 
PCM scored items; category delta is the partial credit item steps (scoring) difficulty.  
The estimate values were produced using the Quest ‘itanal’ and ‘anchor’ commands 
that was used to equate the tests (see Appendix E), and assist in accumulating the items by 
anchoring the item estimates obtained from the previous studies or analysis on new studies or 
participants and analysis (Adams & Khoo, 1996).   
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In this study, Table-6.7 shows the item numbers for the validation study and their 
associated difficulty values, the equivalent item number in the main experiment (pre- and 
post-test) associated with its difficulty value in the main experiment, and the category deltas 
values for PCM scored items. For each PCM item the total value calculated as the summation 
of the category delta values. The purpose of comparing the main study test-items’ difficulty 
with the validation study presented in section-6.6.4, page-238. 
Table 6.7: Common items estimates 
 
Comparison of the post-test items with the common pre-test items will give an initial 
indication of whether the mHTA has allowed the main experiment to gain knowledge. (see 
section 6.3.5.3 page 225 comparison of the participants’ ability using variable maps).  
Dichotomous items: The dichotomous scored items’ value shows that the difficulty of items-
19, -2 and -17 were reduced in the post-test (0.0006, -0.713, -0.173 respectively), from the 
validation study (0.48, 0.705, 0.705 respectively) and the main experiment pre-test (0.306, 
0.127, 0.039 respectively) as shown in Table-6.7. These data indicate that the participants 
gained the knowledge required to answer those items correctly could be from using the 
mHTA and to confirm that, we will anchor the post-test items with the pre-test items and 
examine the results later in this chapter. Similarly, the difficulty of item-10 decreased from 
the pre-test (0.907) to the post-test (0.374). The difficulty of item-11 in the post-test (-0.083) 
increased over the pre-test (-0.218), and reduced from the validation study (difficulty value 
0.262); indicating that the mHTA did not develop the participants’ acquisition of the 
necessary knowledge/skills.  
However, the difficulty of item-7 increased from the pre-test (-0.218), and the 
validation study (-0.166) to the post-test (0.669). This poor performance on the post-test is 
difficult to explain. There may be materials in the mHTA that is confusing the participants 
regarding this item. 
 
Item Difficulty Item Difficulty Item Difficulty Item
 Delta-
score1
 Delta-
score 2
Total Item
 Delta-
score1
 Delta-
score 2
Total Item
 Delta-
score1
 Delta-
score 2
Total
7 -0.166 5 -0.218 5 0.669 35 -1.395 0.509 -0.886 17 -0.942 0.02 -0.922 19 -2.051 0.877 -1.174
10 -0.166 11 0.907 7 0.374 22 1.665 -2.231 -0.566 13 0.297 -0.639 -0.342 12 0.723 -0.895 -0.172
11 0.262 2 -0.218 8 -0.083 36 -0.288 0.212 -0.076 18 0.119 0.127 0.246 20
19 0.48 10 0.306 11 0.006 40 -1.654 1.718 0.064 22 0.03 2.286 2.316 22 0.504 0.078 0.582
2 0.705 3 0.127 1 -0.713 25 0.036 0.078 0.114 14 -0.029 -0.945 -0.974 13 -0.383 -0.495 -0.878
17 0.705 8 0.039 10 -0.173 28 0.987 -0.711 0.276 19 0.226 0.33 0.556 14 -0.518 -0.942 -1.46
Discriminated
Dichotomous items Partial Credit Model (PCM) items
Validation 
study
 Main 
experiment 
pre-test
 Main 
experiment 
post-test
Validation study Main experiment pre-test  Main experiment post-test
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Partial Credit Model (PCM) items: Several results show that PCM scored item average 
difficulty decreased between the main experiment pre-test and post-test; indicating that 
participants’ knowledge acquisition could be increased as a result of using the mHTA and to 
confirm that we will anchor the post-test items with the pre-test items and examine the results 
later in this chapter. This was true for items-28, -35 and -40. However, for item-22, the 
results indicated the reverse. Table-6.7 shows these items and their test data. 
However, do these results remain for each difficulty level of the items? The PCM 
scored ‘1’ items’ difficulty value shows that the items -35, -25 and -28 reduced in the post-
test (difficulty values  -2.051, -0.383, -0.518 respectively) from the validation study 
(difficulty values -1.395, 0.036, 0.987 respectively) and the main experiment pre-test 
(difficulty values  -0.942, -0.029, 0.226 respectively), as it is shown in Table-6.7, that 
indicates that the participants gained the knowledge required to achieve those items after 
using the mHTA. However, item 22 (0.723) difficulty reduced compared to the validation test 
(1.665) and increased compared to the pre-test (0.297). Item 40 (0.504) shows that the 
participants’ difficulty increased in achieving this item compared to the pre-test (0.03) and 
the validation study (-1.654), that indicates that the participants did not gain the knowledge 
required to achieve those items after using the mHTA. Item-36 in the validation study which 
is item-20 in the main study, was eliminated since it does not fit with the Rasch model as 
shown in Figure-6.68, post-test item fit map.   
The PCM scored ‘2’ items’ difficulty value shows that the items -40, and -28 reduced 
in the post-test (0.078, -0.942) from the validation study (1.718, -0.711) and the main 
experiment pre-test (2.286, 0.33), as it is shown in Table-6.7, that indicates that the 
participants gained the knowledge required to achieve those items after using the mHTA. 
However, item 22 (-0.895) difficulty increased compared to the validation test (-2.231) and 
reduced compared to the pre-test (-0.639) that indicates that the participants gained the 
knowledge required to achieve those items after using the mHTA. Item 25 (-0.495) difficulty 
reduced compared to the validation test (0.078) and increased compared to the pre-test 
(-0.945).  
Item 35 (0.877) shows that the participants’ difficulty increased in achieving this item 
compared to the pre-test (0.02) and the validation study (0.509), that indicates that the 
participants did not gain the knowledge required to achieve those items after using the 
mHTA. Item-36 in the validation study which is item-20 in the main experiment, was 
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eliminated since it does not fit with the Rasch model as shown in Figure-6.68, post-test item 
fit map.   
6.3.4 KNOWLEDGE CHANGE MEASUREMENT  
The knowledge change was measured by examining the changes in item difficulty.  
6.3.4.1 Comparison of pre-test items  
We compared the difficulty of the pre-test items with that of the same items in the validation 
study to compare the domain knowledge of the participants in the validation study versus 
those in the main experiment. Table-6.8 shows the item estimates – category delta values for 
each item in the validation study and its associated item difficulty value in the main 
experiment pre-test.  
Table 6.8: Pre-Test items estimates 
 
 
Dichotomous items: The dichotomous scored item values in Table-6.8 show that 
items-1, -12, -14 and -15 in the main experiment pre-test, were more difficult for main 
experiment participants than validation study participants. This is clearly demonstrated in 
Figure-6.72, that the PFR prior domain knowledge of the validation study participants was 
higher than that of the main experiment participants on every common item.   
Item Difficulty Item Difficulty Item
 Delta-
score1
 Delta-
score 2
Total Item
 Delta-
score 1
 Delta-
score 2
Total
14 -2.275 6 -0.218 38 -2.827 1.157 -1.67 21 0.062 0.036 0.098
18 -2.275 9 Discriminated 33 -0.281 -0.967 -1.248 15 0.271 -0.415 -0.144
1 -1.796 1 -1.103 37 -1.311 0.261 -1.05 20 0.679 0.365 1.044
12 -1.43 4 -1.411 24 -2.043 1.103 -0.94 16 -0.659 1.355 0.696
15 -0.385 7 0.797 21 -1.395 0.509 -0.886 12 1.86 -2.448 -0.588
Main experiment pre-test
Partial Credit Model (PCM) items
Validation study 
Dichotomous items
Validation study
Main experiment 
pre-test
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Figure 6.72: Difficulty values for dichotomous scored pre-test items 
Partial Credit Model (PCM) items: The PCM scored item values show that to score ‘1’ in 
the items -38, -33, -37, -24, and -21 in the main experiment pre-test (difficulty values 0.062, 
0.271, 0.679, -0.659, 1.86 respectively) was more difficult for the main experiment 
participants compared to the validation study (difficulty values -2.827, -0.281, -1.311, -2.043, 
-1.395 respectively) participants, as it is shown in Figure-6.73; indicating that the needed 
PFR prior domain knowledge to score ‘1’ in those items in validation study is higher than the 
PFR prior domain knowledge of the participants in the main experiment.  
And to score ‘2’ in the items -33, -37, and -24 in the main experiment pre-test 
(difficulty values -0.415, 0.365, 1.355 respectively) were more difficult for the main 
experiment participants compared to the validation study (difficulty values -0.967, 0.261, 
1.103 respectively) participants, as it is shown in Figure-6.74;  indicating that the PFR prior 
domain knowledge needed to score 2 in those items is higher in validation study participants 
than the PFR prior domain knowledge of the participants in the main experiment. However, 
to score '2' in the items -38, and -21 in the main experiment pre-test (difficulty values 0.036, -
2.448 respectively) were easier for the main experiment participants compared to the 
validation study (difficulty values 1.157, 0.509 respectively) participants, indicating that the 
needed PFR prior domain knowledge to score ‘2’ in those items in main experiment is higher 
than the PFR prior domain knowledge of the participants in the validation study.  
 
-2.5
-2
-1.5
-1
-0.5
0
0.5
1
14 18 1 12 15
Validation study
Main experiment pre-test
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Figure 6.73: Pre-test difficulty values for PCM delta-score ‘1’ 
 
 
Figure 6.74: Pre-test difficulty values for PCM delta-score ‘2’ 
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6.3.4.2 Comparison of post-test items  
We examined the post-test items’ difficulty with the same items in the validation study to 
compare their test-items’ difficulty values. Table-6.9 shows the item estimates – category 
delta values for each post-test item in the main experiment, and its associated item difficulty 
value in the validation study.  
Table 6.9: Post-Test items estimates 
 
Dichotomous items: The dichotomous scored items’ values show that the difficulty of items-
4, -6, -13, and -9, reduced in the post-test (0.006, .568, -0.35, 1.38 respectively) compared 
with their associated difficulty in the validation study (0.943, 0.943, 0.943, 2.317 
respectively), shown in Figure-6.75. Item-5 (which was item-3 in the main study), was 
eliminated since it is not a fit with the Rasch model (see Figure-6.65, post-test item fit map). 
 
 
Figure 6.75: Difficulty values for dichotomous scored post-test items 
 
Item Difficulty Item Difficulty Item
 Delta-
score 1
 Delta-
score 2
Total Item
 Delta-
score 1
 Delta-
score 2
Total
4 0.943 2 0.006 30 -0.953 1.599 0.646 15 -1.759 1.093 -0.666
6 0.943 4 0.568 39 -0.953 1.599 0.646 21 0.389 -0.109 0.28
13 0.943 9 -0.35 31 0.003 1.783 1.786 16
5 1.204 3 Discriminated 32 0.003 1.783 1.786 17 -0.53 0.818 0.288
9 2.317 6 1.38 34 -0.799 2.783 1.984 18 -1.517 1.349 -0.168
Discriminated
Dichotomous items
Validation study
Main experiment 
post-test
Partial Credit Model (PCM) items
Main experiment post-testValidation study 
-0.5
0
0.5
1
1.5
2
2.5
4 6 13 5 9
Validation study
Main experiment post-
test
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Partial Credit Model (PCM) items: The PCM scored item values show that to score ‘1’ in 
the items -30, -32 and -34 in the validation study (difficulty values -0.953, 0.003, -0.799, 
respectively) were more difficult for the validation study participants compared to the main 
experiment (difficulty values -1.759, -0.53, -1.517, respectively) participants, as it is shown 
in Figure-6.76.  Item 39 (0.389) difficulty increased compared to the validation test (-0.953). 
Item-31 in the validation study which is item-16 in the main experiment, was eliminated 
since it does not fit with the Rasch model as shown in Figure-6.62, post-test item fit map. 
However, to score 2 in the items -30, -39, -32, and -34 in the main experiment post-
test (difficulty values 1.093, -0.109, 0.818, 1.349 respectively) were easier for the main 
experiment participants compared to the validation study (difficulty values 1.599, 1.599, 
1.783, 2.783 respectively) participants, as it is shown in Figure-6.77. 
 
 
Figure 6.76: Post-test difficulty values for PCM delta-score ‘1’ 
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Figure 6.77: Post-test difficulty values for PCM delta-score ‘2’ 
It is not surprising that most items were less difficult in the post-test due to the fact that the 
post-test participants will have had the benefit of the mHTA learning. 
6.3.5 COMPARISONS OF PARTICIPANTS ABILITY  
6.3.5.1 Participants’ ability estimates comparison (anchor OFF) 
The post-test participants’ ability estimates were compared with the pre-test participant’s 
ability estimates in the main experiment to assess the effect of the mHTA. Table-6.10 (next 
page) and Figure-6.78 shows that the ability estimates for each participant on the pre-test 
questionnaire and its associated ability estimate in the post-test questionnaire in the main 
study, without anchoring the post-test items. Twenty-nine of 50-participants’ main 
experiment (58 percent of the total participants) gained a positive ability change in the post-
test without anchoring the common items. With anchor OFF, only 5-participants coded (319, 
340, 343, 344, and 348) had a post-test versus pre-test variation of less than -1.0 (highlighted 
in Table-6.10, meaning a substantial loss of knowledge after using the mHTA. This is 
anomalous and will be investigated later in this section.  
The reason for comparing the participant ability with the anchor OFF was to 
investigate the knowledge change after using the mHTA with the anchor ON in the next 
section.  
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Table 6.10: Participants’ ability estimates comparison (anchor OFF) 
Partcipant Pre-Test Ability Estimate Post-Test Ability Estimate Ability Change
301 -1.3 -0.63 0.67
302 -0.57 -0.34 0.23
303 -0.45 0.08 0.53
304 0.58 0.85 0.27
305 -0.22 1.04 1.26
306 0.85 0.68 -0.17
307 -0.69 -0.96 -0.27
308 0.22 0.37 0.15
309 0.11 0.23 0.12
310 0.45 0.08 -0.37
311 0.45 0.37 -0.08
312 -0.22 0.23 0.45
313 -0.22 -0.63 -0.41
314 0.85 0.85 0
315 0.33 0.37 0.04
316 -0.57 -0.34 0.23
317 -0.57 -0.34 0.23
318 -0.57 -0.34 0.23
319 -0.45 -1.87 -1.42
320 -1.12 -0.96 0.16
321 -0.69 -1.15 -0.46
322 0.11 0.85 0.74
323 -1.12 0.85 1.97
324 0.22 -0.34 -0.56
325 0.85 0.23 -0.62
326 1 1.75 0.75
327 -0.22 -0.2 0.02
328 0 -0.48 -0.48
329 0.33 -0.48 -0.81
330 -0.11 -0.06 0.05
331 -0.11 -0.06 0.05
332 -0.22 0.08 0.3
333 0.45 -0.2 -0.65
334 -0.22 0.68 0.9
335 0.58 0.52 -0.06
336 -0.22 -0.79 -0.57
337 -0.22 0.85 1.07
338 -2.06 0.08 2.14
339 -2.01 0.10 2.11
340 -0.69 -1.87 -1.18
341 -0.82 -1.36 -0.54
342 -1.3 -0.79 0.51
343 -0.69 -2.22 -1.53
344 -0.11 -1.15 -1.04
345 -0.82 -0.96 -0.14
346 -0.96 -0.79 0.17
347 -0.96 -1.87 -0.91
348 -0.11 -1.87 -1.76
349 -1.3 -0.79 0.51
350 -1.5 -1.36 0.14
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Figure 6.78: Participants’ ability estimates comparison (anchor OFF) 
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6.3.5.2 Participants ability estimates comparison (anchor ON)  
We examined the post-test participants’ ability estimates with the pre-test participants’ ability 
estimates in the main experiment to compare the participants’ ability estimates with and 
without the use of mHTA. Table-6.11 shows the ability estimates for each participant in the 
post-test in the main experiment and their associated ability estimates’ value in the pre-test by 
anchoring the post-test items. Figure-6.79 shows the post-test anchor file and Table-6.11 and 
Figure-6.80 show that 31- out of 50-participants (62 percent of the total participants) gained a 
positive ability change in the post-test after anchoring the common items in the Quest 
estimate. With anchor ON, only 4-partciapnsts had a post-test versus pre-test variation of less 
than -1.0 (highlighted in Table-6.11), meaning a substantial loss of knowledge after using the 
mHTA. This is anomalous and will be investigated later in this section. 
 
 
Figure 6.79: The post-test anchor file  
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Table 6.11: Participants’ ability estimates comparison (anchor ON) 
Partcipant Gender Role Pre-Test Ability Estimate Post-Test Ability Estimate Ability Change
301 1 1 -1.3 -0.51 0.79
302 0 0 -0.57 -0.21 0.36
303 0 1 -0.45 0.21 0.66
304 1 0 0.58 1.01 0.43
305 0 1 -0.22 1.2 1.42
306 0 1 0.85 0.83 -0.02
307 1 1 -0.69 -0.83 -0.14
308 0 0 0.22 0.51 0.29
309 0 1 0.11 0.36 0.25
310 1 0 0.45 0.21 -0.24
311 0 1 0.45 0.51 0.06
312 1 0 -0.22 0.36 0.58
313 1 1 -0.22 -0.51 -0.29
314 1 0 0.85 1.01 0.16
315 0 0 0.33 0.51 0.18
316 1 1 -0.57 -0.21 0.36
317 1 0 -0.57 -0.21 0.36
318 0 0 -0.57 -0.21 0.36
319 0 1 -0.45 -1.71 -1.26
320 1 1 -1.12 -0.83 0.29
321 0 0 -0.69 -1.01 -0.32
322 1 1 0.11 1.01 0.9
323 1 0 -1.12 1.01 2.13
324 0 0 0.22 -0.21 -0.43
325 1 0 0.85 0.36 -0.49
326 0 1 1 1.95 0.95
327 1 1 -0.22 -0.07 0.15
328 0 1 0 -0.36 -0.36
329 1 1 0.33 -0.36 -0.69
330 0 1 -0.11 0.07 0.18
331 1 0 -0.11 0.07 0.18
332 0 1 -0.22 0.21 0.43
333 1 1 0.45 -0.07 -0.52
334 0 0 -0.22 0.83 1.05
335 0 0 0.58 0.66 0.08
336 1 1 -0.22 -0.66 -0.44
337 1 1 -0.22 1.01 1.23
338 0 0 -2.06 0.21 2.27
339 0 1 -2.01 0.25 2.26
340 1 0 -0.69 -1.71 -1.02
341 0 0 -0.82 -1.21 -0.39
342 1 0 -1.3 -0.66 0.64
343 0 1 -0.69 -2.04 -1.35
344 0 0 -0.11 -1.01 -0.9
345 1 0 -0.82 -0.83 -0.01
346 0 0 -0.96 -0.66 0.3
347 0 0 -0.96 -1.71 -0.75
348 0 0 -0.11 -1.71 -1.6
349 1 0 -1.3 -0.66 0.64
350 1 0 -1.5 -1.21 0.29
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Figure 6.80: Participants’ ability estimates comparison (anchor ON) 
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6.3.5.3 Comparison of the participants’ ability using variable maps  
Figures-6.81 and 6.82 show the pre-test and post-test variable maps. These maps show that 
the participants’ ability distribution increased in the post-test; most of the participants’ pre-
test ability scores were between ‘-1’ and ‘1’ on the Logit scale, with only one participant 
reaching ‘1’ on the logit scale while in the post-test 7-partciapnts scored ‘1’ or higher on the 
logit scale. Note that four of the 5-partcipants at the bottom of the post-test variable map are 
in the group highlighted in Tables-6.10 and 6.11 as being anomalous results. 
 
Figure 6.81: Pre-test variable map  
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Figure 6.82: Post-test variable map (anchor ON) 
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6.4  PATIENT AND FAMILY RIGHTS (PFR) BANDS DESCRIPTOR 
The analysis of the item estimates assists to develop the following PFR knowledge-band 
descriptor for measuring the participants’ knowledge acquisition (see page-105 for the 
description of the knowledge development matrix). 
 PFR-1 Declarative Knowledge (Bands-A and -B) (see Table-6.4) 
Four items were used to measure the participants’ declarative knowledge for the first task in 
PFR-1. The participants who responded correctly to the 2-items dichotomous (DICH)-1 and 
PCM-21- gained declarative knowledge in PFR-1, presented as Band-A in Task-1 of PFR-1 
in Table-6.4. Participants who responding correctly to the item DICH-2 and PCM-22 gained 
declarative knowledge in PFR-1, presented as Band-B in Task-1 of PFR-1. 
Two items were used to measure the participants’ declarative knowledge for the third 
task in PFR-1. The participants who responding correctly to the 2-items DICH-5 and PCM-25 
gained declarative knowledge in PFR-1, presented as Band-B in Task-3 of PFR-1 in 
Table-6.4.  
 PFR-1 Procedural Knowledge (Bands-C, -D, -E) (see Table-6.4) 
Two items measured the participants’ procedural knowledge for the second task in 
PFR-1. The participants who responded correctly to the two items DICH-4 and PCM-24 
gained procedural knowledge in PFR-1, presented as Band-C in Task-2 of PFR-1, as shown 
in Table-6.4. 
One item measured the participant’s procedural knowledge of the third task in PFR-1. 
The participants responding correctly to the item DICH-6 gained a procedural knowledge in 
PFR-1 presented as Band-C in Task-3 of PFR-1. Two item measures the participant’s 
knowledge of the fourth task in PFR-1. The participants responding correctly to the item 
DICH-7 gained a procedural knowledge in PFR-1 presented as Band-C in Task-4 of PFR-1. 
The participants responding correctly to the item PCM-28 gained a procedural knowledge in 
PFR-1 presented as Band-D in Task-4 of PFR-1. Two items measure the participant’s 
procedural knowledge of the fifth task in PFR-1. The participants responding correctly to the 
item DICH-9 and DICH-10 gained a procedural knowledge in PFR-1 presented as Bands-D 
and -E respectively in Task-5 of PFR-1. 
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 PFR-1 Metacognitive Knowledge (Band F) (see Table-6.4) 
One item measures the participant’s metacognitive knowledge of the fifth task in PFR-1. The 
participants responding correctly to the item PCM-30 gained metacognitive knowledge in 
PFR-1 presented as Band-F in Task-5 of PFR-1. Tables-6.4 shows the valid items fit in the 
Rach model for PFR-1 knowledge development matrix. 
 PFR-2 Declarative Knowledge (Bands-A and -B) (see Table-6.5) 
Six items measure the participants’ declarative knowledge of PFR-2. Four items measure the 
participant’s declarative knowledge for the first task in PFR-2. The participants responding 
correctly to the items DICH-11 and PCM-31 gained declarative knowledge in PFR-2 
presented as Band-A in Task-1 of PFR-2 as it shown in Table-6.5 and the participants’ 
responding correctly to the items DICH-12, PCM-32 gained declarative knowledge in PFR-2 
presented as Band-B  in Task-1 of PFR-2. Two items measure the participant’s knowledge of 
the second task in PFR-2. The participant responding correctly to the item DICH-13 and 
PCM-33 gained declarative knowledge in Task-2 PFR-2 presented as Bands-B in Task-2 of 
PFR-2. 
 PFR-2 Procedural Knowledge (Bands-C, -D, -E) (see Table-6.5) 
Ten items measure the participants’ procedural knowledge of PFR-2. Two items measure the 
participant’s procedural knowledge of the second task in PFR-2. The participants who have 
responded correctly to the items DICH-14, PCM-34 gained procedural knowledge in PFR-2 
presented as Band-C in Task-2 of PFR-2 as it shown in Table-6.5. 
Two items measure the participants’ procedural knowledge acquisition of the third task in 
PFR-2. The participant responding correctly to the item DICH-15 and PCM-35 gained 
procedural knowledge in Task-3 of PFR-2 presented as Band-C in Task-3 of PFR-2. 
Four items measure the participants’ procedural knowledge of the fourth task in PFR-2. The 
participants who responded correctly to the items DICH-17, PCM-36, DICH-18, PCM-37 
gained procedural knowledge in Task-4 PFR-2 presented as Bands-C and -D respectively, in 
Task-4 of PFR-2 as it shown in Table-6.5. 
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Two items measure the participant’s procedural knowledge of the fifth task in PFR-2. The 
participants who responded correctly to the item DICH-19 and PCM-38 gained procedural 
knowledge in Task-5 of PFR-2 presented as Band-D in Task-5 of PFR-2. 
 PFR-2 Metacognitive Knowledge (Band F) (see Table-6.5) 
Two items measure the participants’ metacognitive knowledge of the fifth task in PFR-2. The 
participants responding correctly to the item PCM-39, PCM-40 gained metacognitive 
knowledge in PFR-2 presented as Band-F in Task-5 PFR-2.  
Tables-6.5 shows the valid items fit in the Rach model for PFR-2 knowledge development 
matrix. 
6.5  mHEALTHCARE TRAINING MODULES TASKS MEAN  
6.5.1 PFR-1 TASKS – MEAN 
The mean difficulty calculated for each construct in the PFR-1 knowledge development 
matrix to measure the items performance in the validation and the main experiment and to 
apply the measurement scale validated in the validation study presented as a knowledge 
development matrix on the main experiment, by anchoring the common items in the main 
experiment post-test with their associated item difficulty in the pre-test to avoid the effect of 
the prior domain knowledge on the measurement of the items tabulated in Table-6.4.  
 
Table-6.12 shows that the mean difficulty of the test-items used to measure the first task in 
PFR-1 in the main experiment (m= - 0.477) is more than the mean difficulty in the validation 
study (m= - 0.636) as it shown in Figure-6.86.  
Table 6.12: Mean difficulty for the first task in PFR-1 
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Table-6.13 shows that the mean difficulty of the test-items used to measure the second task in 
PFR-1 in the main experiment (m= 0.351) is more than the mean difficulty in the validation 
study (m= 0.002) as it shown in Figure-6.86. 
Table 6.13: Mean difficulty for the second task in PFR-1 
 
Table-6.14 shows that the mean difficulty of the test-items used to measure the third task in 
PFR-1 in the main experiment (m= - 0.203) is less than the mean difficulty in the validation 
study (m= 0.754) as it shown in Figure-6.86. 
Table 6.14: Mean difficulty for the third task in PFR-1 
 
Table-6.15 shows that the mean difficulty of the test-items used to measure the fourth task in 
PFR-1 in the main experiment (m= 0.169) is more than the mean difficulty in the validation 
study (m= 0.055) as it shown in Figure-6.86. 
Table 6.15: Mean difficulty for the fourth task in PFR-1 
 
Table-6.16 shows that the mean difficulty of the test-items used to measure the fifth task in 
PFR-1 in the main experiment (m= 0.540) is less than the mean difficulty in the validation 
study (m= 0.932) as it shown in Figure-6.86. 
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Table 6.16: Mean difficulty for the fifth task in PFR-1 
 
Table-6.17 shows a summary of the calculated mean difficulty for the whole of the tasks in 
PFR-1 for the validation study and main experiment.  
Table 6.17: Mean difficulty for PFR-1 tasks 
 
Figure 6.83 shows the associated chart for Table-6.21 (above). 
 
Figure 6.83: Mean difficulty values for PFR-1 tasks 
Task# PFR-1  Learning Tasks Main Experiment Validation Study Mean difference
Task-5 Privacy 0.540 0.932 -0.392
Task-4 Personal values and beliefs 0.169 0.055 0.114
Task-3 Protect patients’ possessions -0.203 0.754 -0.957
Task-2 Physical assault 0.351 0.002 0.350
Task-1 Appropriate protection right -0.477 -0.636 0.159
Mean 
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6.5.2 PFR-2 TASKS– MEAN 
Table-6.18 shows that the mean difficulty of the test-items used to measure the first task in 
PFR-2 in the main experiment (m= - 0.447) is less than the mean difficulty in the validation 
study (m= 0.601) as it shown in Figure 6.87. 
Table 6.18: Mean difficulty for the first task in PFR-2 
 
Table-6.19 shows that the mean difficulty of the test-items used to measure the second task in 
PFR-1 in the main experiment (m= -0.22) is less than the mean difficulty in the validation 
study (m= - 0.149) as it shown in Figure-6.87. 
Table 6.19: Mean difficulty for the second task in PFR-2 
 
Table-6.20 shows that the mean difficulty of the test-items used to measure the third task in 
PFR-1 in the main experiment (m= -0.0625) is less than the mean difficulty in the validation 
study (m= - 0.6355) as it shown in Figure-6.84. 
Table 6.20: Mean difficulty for the third task in PFR-2 
 
Table-6.21 shows that the mean difficulty of the test-items used to measure the fourth task in 
PFR-1 in the main experiment (m= 0.6645) is more than the mean difficulty in the validation 
study (m= - 0.674) as it shown in Figure-6.84. 
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Table 6.21: Mean difficulty for the fourth task in PFR-2 
 
Table-6.22 shows that the mean difficulty of the test-items used to measure the fifth task in 
PFR-1 in the main experiment (m= 0.75) is more than the mean difficulty in the validation 
study (m= - 0.12) as it shown in Figure-6.84. 
Table 6.22: Mean difficulty for the fifth task in PFR-2 
 
Table-6.23 shows a summary of the calculated mean difficulty for the whole of the tasks in 
PFR-1 for the validation study and main experiment.  
Table 6.23: Mean difficulty for PFR-2 tasks 
 
Figure-6.84 shows the associated chart for Table-6.23 (above). 
 
Task# PFR-2  Learning Tasks Main Experiment Mean Validation Study Mean difference
5 Confidentiality 0.75 -0.12 0.87
4 Refusing or discontinuing treatment 0.665 -0.674 1.3385
3 End of life care -0.063 -0.6355 0.573
2 Communication -0.22 -0.149 -0.071
1 Appropriate assessment and management of pain -0.447 0.601 -1.048
Mean 
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Figure 6.84: Mean difficulty values for PFR-2 tasks 
6.6  EFFECT SIZE  
The effect size (of using the mHTA) is the relative magnitude of the difference in 
participants’ knowledge before and after the main experiment treatment measured using the 
pre and post test results. Effect size is a pure index number which shows the degree of 
difference between no effect and effect in a magnitude value (Cohen, 2013), in this study to 
distinguish between whether knowledge change occurred and not occurred before and after 
using the mHTA.  
The effect size (Cohen's d) was calculated using the mean and the standard deviation 
of the post-test and the pre-test knowledge scores using the following formula. 
 
Cohen′s 𝑑 =
M⁡posttest−M⁡pretest⁡
√(𝑆𝐷⁡𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡2+𝑆𝐷⁡𝑝𝑟𝑒𝑡𝑒𝑠𝑡2)/2
                        (6.2) 
The magnitude of the effect size can be categorised as very small, small, medium or 
large. Table-6.24 gives a guide to the magnitude of change represented by these categories 
(Izard & Jeffery, 2003).  
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Table 6.24: Effect size interpretation 
Effect size Range Descriptor Example 
< 0.2 0.0 – 0.14 *Very 
Small 
 
0.2 0.15 – 0.44 Small Can be seen through careful study, such as the 
height difference between 16-year-old and 
17-year-old girls  
0.5 0.45 – 0.74 Medium Big enough that it can be seen by the naked eye, 
such as the height difference between 14-year-old 
and 18-year-old girls  
0.8 0.75 – more Large Very substantial, such as the height difference 
between 13-year-old and 18-year-old girls    
*A descriptor devised by Izard & Jeffery (2003) for effect size less than small 
6.6.1  EFFECT SIZE-USING PRE-POST ITEMS DIFFICULTY  
Table-6.25 shows the comparison of the participants’ performance on the pre-test (mean 
difficult value m = 0) and the post-test (m = 0.14) anchored with the common items estimates 
value resulted in the pre-test. The effect size (d = 0.173) between post-test and pre-test 
performance shows a very small effect (as defined in Table-6.24). This shows that the mHTA 
resulted in a limited gain in knowledge by the participants.  
Table 6.25: Effect size – anchor ON 
  Pre-test Post-test Effect size 
Mean 0 0.14 0.173 
SD 0.61 0.53   
 
Table-6.26 shows the comparison of the participants’ performance on the pre-test (mean 
difficult value m = 0) and the post-test (m = 0) not anchored with the common items 
estimates value resulted in the pre-test. The effect size (d=0) between post-test and pre-test 
performance shows a very small effect (as defined in Table-6.24). This shows that the mHTA 
had no effect on the average participants.  
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Table 6.26: Effect size – anchor OFF 
 
Pre-test Post-test Effect size 
Mean 0 0 0 
SD 0.61 0.52 
 
 
However, as noted earlier (Table-6.11) 4-partcipants had anomalous post-test scores (anchor 
ON) compared to their prior-domain knowledge, this may be due to the participants either 
losing interest in the experiment or having to rush the post-test to meet other commitments 
and thereby not properly completing the post-test.    
Therefore, it was decided to run a separate analysis removing these 4-participants 
from this analysis. 
6.6.2 EFFECT SIZE-USING PRE-POST PARTICIPANTS ABILITY 
 
6.6.2.1 Effect size without eliminating the anomalous results  
Table-6.27 shows the comparison of the participants ability on the pre-test (mean ability 
value m = -0.322) and the post-test (m = -0.148) anchored with the common items estimates 
value resulted in the pre-test . The effect size (d = 0.152) between post-test and pre-test 
performance shows a very small effect (as defined in Table-6.24). This shows that the mHTA 
resulted in a limited gain in knowledge by the participants. The 4-partcipants anomalous 
(highlighted in Table-6.11) included in this analysis, the next section 6.6.2.2 calculates the 
effect size with eliminating the anomalous results. 
Table 6.27: Effect size – anchor ON 
  Pre-test Post-test Effect size 
Mean -0.322 -0.148 0.152 
SD  0.72  0.88  
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6.6.2.2 Effect size with eliminating the anomalous results  
Table-6.28 shows the comparison of the participants’ ability on the pre-test (mean ability 
value m = -0.307) and the post-test (m = -0.002) anchored with the common items estimates 
value resulted in the pre-test. The effect size (d = 0.286) between post-test and pre-test 
performance shows a small effect (as defined in Table-6.24). This shows that the mHTA 
resulted in a small gain in knowledge by the participants. Note that, the 4-partcipants 
anomalous (highlighted in Table-6.11) not included in this analysis. 
Table 6.28: Effect size – anchor ON 
  Pre-test Post-test Effect size 
Mean -0.307 -0.002 0.286 
SD 0.74 0.76  
6.6.3 EFFECT SIZE - PARTICIPANTS’ ABILITY GROUPED BY ROLES 
Effect sizes (Cohen's d) for the mHealthcare training application, measured using the pre-test 
and post-test data, were calculated using formula 6.2.  
The post-test anchored with the common items by anchoring the items in the post–test with 
its associated value from the pre-test to avoid the prior domain knowledge bias on the 
accuracy of the mHTA performance measurement.   
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Table-6.29 shows the participants’ ability scores, roles and gender where the digit-0 
represents the nurse role and female gender and the digit-1 represents the doctor role and 
male gender. The ability change represents the difference between the post-test ability 
estimate for each participant in the main experiment and the pre-test ability estimate. 
Table 6.29: Main experiment participant’s ability estimates (anchor ON) 
 
Partcipant Gender Role Pre-Test Ability Estimate Post-Test Ability Estimate Ability Change
302 0 0 -0.57 -0.21 0.36
304 1 0 0.58 1.01 0.43
308 0 0 0.22 0.51 0.29
310 1 0 0.45 0.21 -0.24
312 1 0 -0.22 0.36 0.58
314 1 0 0.85 1.01 0.16
315 0 0 0.33 0.51 0.18
317 1 0 -0.57 -0.21 0.36
318 0 0 -0.57 -0.21 0.36
321 0 0 -0.69 -1.01 -0.32
323 1 0 -1.12 1.01 2.13
324 0 0 0.22 -0.21 -0.43
325 1 0 0.85 0.36 -0.49
331 1 0 -0.11 0.07 0.18
334 0 0 -0.22 0.83 1.05
335 0 0 0.58 0.66 0.08
338 0 0 -2.06 0.21 2.27
340 1 0 -0.69 -1.71 -1.02
341 0 0 -0.82 -1.21 -0.39
342 1 0 -1.3 -0.66 0.64
344 0 0 -0.11 -1.01 -0.9
345 1 0 -0.82 -0.83 -0.01
346 0 0 -0.96 -0.66 0.3
347 0 0 -0.96 -1.71 -0.75
348 0 0 -0.11 -1.71 -1.6
349 1 0 -1.3 -0.66 0.64
350 1 0 -1.5 -1.21 0.29
301 1 1 -1.3 -0.51 0.79
303 0 1 -0.45 0.21 0.66
305 0 1 -0.22 1.2 1.42
306 0 1 0.85 0.83 -0.02
307 1 1 -0.69 -0.83 -0.14
309 0 1 0.11 0.36 0.25
311 0 1 0.45 0.51 0.06
313 1 1 -0.22 -0.51 -0.29
316 1 1 -0.57 -0.21 0.36
319 0 1 -0.45 -1.71 -1.26
320 1 1 -1.12 -0.83 0.29
322 1 1 0.11 1.01 0.9
326 0 1 1 1.95 0.95
327 1 1 -0.22 -0.07 0.15
328 0 1 0 -0.36 -0.36
329 1 1 0.33 -0.36 -0.69
330 0 1 -0.11 0.07 0.18
332 0 1 -0.22 0.21 0.43
333 1 1 0.45 -0.07 -0.52
336 1 1 -0.22 -0.66 -0.44
337 1 1 -0.22 1.01 1.23
339 0 1 -2.01 0.25 2.26
343 0 1 -0.69 -2.04 -1.35
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6.6.3.1 Effect size without eliminating the anomalous results  
We compared the anchored ability estimates between the post-pre-test to make sure that the 
post-test estimates is not affected with the prior-domain knowledge of the participants and to 
measure only the knowledge gained as a result of using the mHTA.  
Table-6.30 shows that the effect size Cohen’s d was higher for doctors (d= 0.2638 – 
small effect) than nurses (d= 0.1897- very small effect), meaning that the doctors gained more 
knowledge than the nurses from using the mHTA. The effect size measured without 
removing the 4-anomalous participants. 
Table 6.30: Effect size for the participants based on their role 
 
6.6.3.2 Effect size with eliminating the anomalous results  
As discussed earlier in this section, 4-anomalous participants (highlighted in Table-6.11) are 
removed therefore the effect size changed from ‘small’ (d= 0.2638) to medium (d= 0.50) as 
it shown in Table-6.31 
  Table 6.31: Effect size for the participants based on their role 
 
6.6.4 EFFECT SIZE BASED ON THE VALIDATION STUDY 
We used the anchor command in Quest software to examine the effect size after applying the 
test-items difficulty in the validation study on the main study participants; by anchoring the 
pre-post-test in the main study with the validation study estimates (see Appendix-E).  
Mean SD Mean SD Effect Size Mean SD Mean SD Effect Size
-0.3933 0.7526 -0.2396 0.8642 0.1897 -0.2374 0.6788 -0.0257 0.9099 0.2638
Post-Test
Nurses
Pre-Test Post-Test Pre-Test
Doctors
Mean SD Mean SD Effect Size Mean SD Mean SD Effect Size
-0.3928 0.7788 -0.1220 0.7839 0.35 -0.2057 0.7024 0.1505 0.7304 0.50
Post-Test
Nurses
Pre-Test Post-Test Pre-Test
Doctors
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6.6.4.1 Effect size without eliminating the anomalous results  
Tables-6.32 and 6.33 shows the pre and post-test mean of participants ability, standard 
deviation and the effect size. The results show that if the anchor is ON the effect size is 
medium and if the anchor is OFF the effect size is very small. 
Table 6.32: Main experiment tests anchored ON with validation study estimates 
  Pre-test Post-test Effect size 
Mean -0.6 0.11 0.551 
SD 0.86 0.96   
 
Table 6.33: Main experiment tests anchored OFF with validation study estimates 
  Pre-test Post-test Effect size 
Mean -0.32 -0.28 0.035 
SD 0.72 0.88   
 
The result shows that by anchoring the pre-test and the post-test to the validation 
study results  a better comparison of knowledge acquisition is achieved, when all tests are 
anchored to a common scale, the mHTA is shown to have a medium effect (d= 0.551) on 
knowledge acquisition from the pre-test to the post-test. 
6.6.4.2 Effect size with eliminating the anomalous results  
By standardising the test scores the Quest logit scale and removing the 4-participants 
anomalous, the analysis indicates that the mHTA had a positive impact on knowledge 
acquisition in this field, with ‘medium’ effect size (d= 0.551) with main experiment tests 
anchored ON with validation study estimates and without eliminating the 4-anomalou 
participants (see Table-6.32) to ‘medium’ effect size (d= 0.707) with main experiment tests 
anchored ON with validation study and eliminating the 4-anomalou participants (see 
Table-6.34). 
Table 6.34: Effect size with eliminating the anomalous results (anchor ON) 
  Pre-test 
Post-
test 
Effect 
size 
Mean -0.6 0.264 0.707 
SD 0.893 0.834   
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6.7  SUMMARY OF THE STUDY SCORES 
Table-6.35 summarises the main experiment (pre-test, post-test) and the validation study 
questionnaire data. It shows that the internal consistency for the main experiment post-test 
was higher than for the pre-test, and the validation study; which means that the test-items 
used in the post-test are reliable test instruments items to test the knowledge of PFR for any 
other participants groups. Note that the mean in table (Table-6.35) is the mean of the actual 
scores. 
Table 6.35: Summary of the study scores 
 
 
Numerous effect size comparisons were conducted to evaluate the knowledge acquisition 
gained by participants using the mHTA, between the main experiment pre-test and post-test. 
Table-6.36 illustrates that a medium effect was measured (anchored to the validation study 
with 4 anomalous participants removed). 
Table 6.36: Effect size with eliminating the anomalous results (anchor ON) 
  Pre-test 
Post-
test 
Effect 
size 
Mean -0.6 0.264 0.707 
SD 0.893 0.834   
 
6.8  CHAPTER SUMMARY 
This chapter discussed the data analysis. It explained the pilot study analysis by examining 
the pre- and post-tests, analysed the qualitative study semi-structured interviews, explained 
the analysis of the test instrument validation and calibration study, the main experiment 
analyses, and the PFR bands descriptor and the effect size.  
The next chapter-7 will present the findings of the study and discussion.  
Mean test score Standards devation Internal Consistency
Validation Study 24.45 6.30 0.75
Main Experiment Pre-Test 13.52 5.46 0.72
Main Experiment Post-Test 12.72 5.26 0.76
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Findings and Discussion                                 
 
 
 
 
OVERVIEW 
This chapter presents the findings of the study and discussion of them in the light of the 
research literature. The chapter will commence with the research questions. The following 
discussion has four parts: mHealthcare training performance measurement; mHealthcare 
training and instructional design (ID); mHealthcare training and human-computer interaction 
(HCI); and mHealthcare training and the usability heuristic model. 
The research questions investigated in this study were: 
 What is the best practice for designing 
mHealthcare training programmes in Jordan?  
 
 What is the optimal design-framework for 
establishing mHealthcare training programmes 
that apply such best practice in Jordan? 
 
This chapter is divided into the following sections: 
 answers to research questions; 
 discussion; and 
 chapter summary. 
 
 
 
 
7 
Chapter 
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7.1 ANSWERS TO RESEARCH QUESTIONS 
The chapter will commence with the research questions, research question-1 is presented in 
section-7.1.1 and research question-2 is presented in section-7.1.2 and the discussion is 
presented in the following section 7.2. 
7.1.1 RESEARCH QUESTION 1:  
What is the best practice for designing mHealthcare training programmes in Jordan? 
The first research question was approached from four perspectives:  
 performance – how can the effectiveness of a mHealthcare training 
application (mHTA) be measured? 
 Instructional design (ID) 
 the usability heuristic model 
 HCI paradigms   
To answer this research question, a performance measurement approach was used in the 
quantitative study to evaluate the effectiveness of the training programme; however for 
dealing with the ID issues in the development of the mHTA, the usability heuristics, and the 
HCI perspectives, the quantitative and the qualitative studies were used for that purpose.  
The data was collected in the three phases in Jordan, as explained in chapter-5, there 
was: a pilot study, a test instrument validation study and a main experiment. These data 
enabled examination of the best practices in mobile healthcare (mHealthcare) training for 
healthcare employees in Jordan. Study participants were from two Jordanian hospitals (King 
Abdullah University Hospital and Marka Islamic Speciality Hospital).  
The pilot study involved testing the (pre- and post-test) instruments’ validity and 
reliability. It was found that the instruments needed to be recalibrated and validated, and this 
was achieved in the test instrument validation study. The instruments used in the main 
experiment served to strengthen the findings drawn from the results of the previous study 
phases. In the pilot study, a qualitative study was conducted using semi-structured interviews. 
Analysis of responses to the first interview question – In your own words, please explain to 
me your view of best healthcare practice for conducting mHealthcare training programmes 
in Jordan – revealed that the participants believed the best mHealthcare training practices 
emphasise the following characteristics: 
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 information and communications technology (ICT) infrastructure; 
 employees’ training in the use of ICT devices;  
 training content; 
 training delivery; and apps design.  
Table-7.1 shows proposed best practice examples relating to these characteristics. For 
example, the participants’ emphases that the ICT infrastructure is a crucial factor for them 
and that the Jordanian hospitals should implement: local and national ICT networks 
specialising in healthcare training; specialised and accredited training (software) applications, 
and that hospitals should liaise between all Jordanian hospitals to design such mHTA 
courseware. 
Table 7.1: Characteristics of the best mHealthcare training practices 
Qualitative data revealed to the best practices characteristics  
Characteristics Proposed best practice examples 
ICT 
infrastructure 
 Jordanian hospitals should form local and national ICT networks specialising in 
healthcare training  
 Specialised and accredited apps for training  
 Coordination between Jordan hospitals to design mHealthcare training 
applications 
 Wide availability of ICT devices such as iPads  
 Fast internet connections  
Employees’ 
training on the 
uses of ICT 
devices 
 Healthcare staff must be taught how to use training applications 
Training 
content 
 
 The mHealthcare training materials should use mobile apps for basic training 
 High-level training should be face-to-face 
 Simple and attractive training materials  
 Use apps for general information only 
 Examples should be simple and direct 
Training 
delivery 
 
 mHealthcare training should be on different levels based on the needs of the work 
 Training for doctors must be different from training for nurses 
 mHealthcare training using mobile apps available anytime and anywhere 
 Link pre- and post-assessments with major online network services, to increase 
the commitment of employees to finishing the training materials  
 Weekly mHealthcare training sessions and notification messages on mobiles 
 Short training time divided into parts or tasks  
 Use internal networks to explain about the mHealthcare training programs 
 Frequent updates  
 Training should be conducted during work time (paid time) 
 Scheduled on a certain day per week or month 
Applications 
design 
 Applications should be simple, interactive, use pictures and media, and easy to use 
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The second interview question – What is your evaluation of the factors that may assist 
improving the useability of the training application? – revealed factors that will improve the 
useability of the training application. These factors are explained below:   
The mHTA trainees revealed that they would be more motivated to finish their 
training by receiving recognition of their training (certification or an award). They mentioned 
that motivation and reward for them is important to increase their commitment and maximise 
the proportion of trained staff members. They expressed the wish for a change from their 
classical healthcare training mode, and to continue using the mHTA. Motivation could 
therefore be: a material reward, such as a gift or a promotion; or, a moral motivation, such as 
publicly announcing the employee with the best mHTA assessment evaluation. Further, that 
simple tests, morning reports, discussion groups, and reports could be involving such a tool to 
continuously encourage and motivate them towards their training. 
Some trainees suggested making the training mandatory and to maintain strict 
accordance to the hospital’s rules and the regulations; thereby to deploy training procedures 
which are simple, flexible, using lectures which are updated regularly by a central authority. 
Other advantages of employing such a mHTA includes: reduced time and the effort 
for them; real-life scenarios and case studies that provide entertainment, making it easy for 
them to remember the information; work on all smartphones platforms; no need for the 
hospital to give out ICT devices as everyone has a smartphones nowadays. 
Furthermore, the trainees revealed that mHTA (screen/interface) design should be 
simple, clear, consistent, attractive, and not boring. It must use simplified content and 
language, with easy wording and knowledge navigation facility to translate from English to 
Arabic if needed and cover all level of users to improve their usage.  
The trainees pointed that, high-quality training courseware design will mean greater 
training achievement; the organisation quality measures should consider integrating more 
necessary training applications and motivate the trainees to increase their usage.  
Moreover real-life scenarios that are used to increase the applications’ entertainment 
value, enhance training practice while the trainee is learning by making them think while 
increasing their engagement and retention. Therefore it is proposed here that a mHTA that 
employs videos that provide clear explanations (showing role plays) to reach the trainees is 
more effective than text-based training, because using such targeted scenarios: deliver the 
correct (training) information, links the knowledge acquisition with the training scenarios to 
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retain the information, and increase the cognition. However, some participants prefer pictures 
and images to videos; they find videos distracting and think they should not be used in a 
mHTA. Digital artifacts and images are very important tools to promote long-term retention 
of information. 
Examples of correct and incorrect practice help the trainees to (cognitively) link 
between their experience and new knowledge. Retaining this newly acquired knowledge in 
this manner, helps trainees to: understand the topic better; increase clarity; directs them to the 
facts in a simple, abbreviated mode that is clear, time-efficient; uses statistics to emphasise 
the importance of the topic with specific tasks that help to summarise the embedded ideas 
from the mHTA training.  
The knowledge navigation around the mHTA should be simple, involving a 
navigation map, providing quick access for navigation control and screen-scrolling, using a 
simple and direct navigation menu that allows (knowledge) navigation to any place in the 
content at any time. 
Furthermore, the trainees emphasised the need for always taking their feedback, either 
by: asking questions; evaluation forms that elicit participants’ opinion for improvement and 
identify problems to be solved; correct the mistakes to increase the productivity of the mHTA 
and the trainees’ cognition, thereby promoting the likelihood that the participants continue 
using it. 
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The qualitative and the quantitative study results led the researchers to answer the 
second research question.  
7.1.2 RESEARCH QUESTION 2:  
What is the optimal design-framework for establishing mHealthcare training 
programmes that apply such best practice in Jordan? 
The author proposes that best practice for mHealthcare 
training application design considered by the following ID 
framework: 
 Get started phase 
 Training phase 
 Evaluation phase 
 
Each phase of the optimal design-framework is supported below with literature such as 
Merrill (2002), for the ‘get started phase’ and Merrill (2007) for the ‘training phase’ and 
Chambers (2003) for the ‘evaluation phase’. The evidence from the study is presented in 
section-7.2.1 section-7.2.2 and section-7.2.3   
 Get started phase: The instructional design should be attractive, simple, hold the 
trainees’ attention, be clear with consistent design and colour, provide guidelines 
and effectively transmit knowledge. 
Merrill (2002) noted that learning is promoted when the demonstration phase is 
activated and presented in a way consistent with the learning goals and examples, and when 
the learner is provided with the necessary guidance and help.     
 The training phase: the design should be task-oriented, objectives are informed, 
allow the learners to skip through, focus on the new knowledge, easy and simple 
access and navigation control. 
The transfer of the training is a critical issue for instructional designers (Dick, 1996). 
In addition, the instructional designers’ strategies should always consider the training context 
performance if the learners will use the trained skills and effect on their performance on their 
daily job (Dick, 1996) ID which uses a task-oriented approach can be adopted either by the 
individual learner or by groups of learners (Merrill, 2007) and making the users to attends 
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more and more on the navigation control will cause more disorientation and less learning will 
occurs (Hussin et al., 2009). 
 The evaluation phase: the design should assist in measuring the training 
performance and provide feedback to the trainees. 
Feedback assists in the improvement for the faculty; it helps the learner to provide 
their concerns and issues related to their course and increase the learner interest in the course 
(Hussin et al., 2009) evaluation is one of the tasks assist the learner to engage with the 
learning subject (Chambers, 2003). For example, the home page of the application designed 
in this study (Figures-7.1 and 7.2) show the buttons for the objectives, tutorials and feedback, 
and simple navigation arrows. 
 
Figure 7.1: The buttons in the homepage screen 
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Figure 7.2: The use of arrows to direct the learner to the relevant information 
7.2  DISCUSSION 
The findings presented and discussed in sections: Part-7.2.1 are drawn from the quantitative 
study, used to measure the mHTA performance, Parts-7.2.2, 7.2.3, and 7.2.4 are drawn from 
both the quantitative and the qualitative study. They identify the best practice for designing a 
mHTA in Jordan that involve the contextual factors that most improve the usability of the 
training applications. 
7.2.1 mHEALTHCARE TRAINING PERFORMANCE MEASUREMENT 
The effectiveness of mHealthcare training was measured in this study using a quasi-
experimental research design. The research revealed valuable findings, notably that the best 
practices for designing mHealthcare training applications should be measured by the trainees’ 
performance. The implication is that training applications developers should develop 
instruments to measure knowledge change and the effectiveness of their applications for 
delivering training to healthcare staff. 
Therefore, 
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I propose that best practice design involves linking the 
information systems (IS) design with human-performance 
measurement thereby allowing these performance factors to 
lead the IS-design. 
 
This claim is supported below with a referenced literature such as Harrison et al. 
(2013), and the evidence from the study is supported by the quantitative study results 
presented in section- 6.3.   
And so, the developers can develop test instruments which measure the performance 
of their training tools from the knowledge change perspective; while the measurement results 
can focus their decisions for adopting sound instructional strategies. This finding is supported 
by Harrison et al. (2013), who argued that to measure learnability (the time it takes for the 
learner to understand how to use a mobile application effectively) the developer needs to 
measure the proficiency of the learner through a series of tasks until they reach a certain 
level. Further support is provided by Falloon (2013), who investigated the effects of using 
iPads on students’ learning paths and the influence of the design of the iPad applications’ 
content on the learners, and noted the need for critical consideration of the applications’ 
design and for researchers to work with developers to enhance the quality of apps used for 
learning. Methodology that incorporates performance technology is increasingly being 
adopted by instructional designers (Dick, 1996). 
The findings of the quantitative study were used to measure the performance of the 
mHTA to conclude the needs for the ‘training phase’ in the proposed design-framework 
explained previously in section 7.1.2 (research question-2). The quantitative findings provide 
a numerical indication of the effectiveness of the design, which should be kept simple by 
providing an easy access and navigation control, tasks oriented, informing the objective, and 
allow the learners to skip through and focus on the new knowledge. Also, the effective design 
assists to conclude the needs for the training evaluation phase by measuring the training 
performance and provides the trainees feedback.  
Furthermore, the quantitative results support the bases for the measurement of the 
effectiveness of the three proposed phases: ID, navigation, and evaluation in the proposed 
useability heuristic model in part-4. And, to achieve that, creating a test specification matrix 
and tasks analysis enables the developers to precisely set the mHealthcare training objectives. 
For example, in this study the mHealthcare training tasks were sorted from the easiest to the 
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most difficult skill level, according to the knowledge development using the Gagné skill 
development matrix (Table-7.2) from declarative knowledge to metacognitive knowledge. 
Table 7.2: Knowledge development matrix 
 
In this research, Gagné’s knowledge development matrix was utilised to measure the 
performance of the mHTA by the projection of knowledge development and participant’s 
cognition change for each constructed task. Table-7.3 shows the tasks in PFR1 sorted from 
the easiest (Task-1) to the highest level (Task-5). 
Table 7.3: PFR-1 tasks sorted before measuring performance 
 
However, after measuring the performance of the learner in each task, task difficulty 
was re-sorted based on the difficulty estimates presented by the mean value in the main 
experiment as shown in Table-7.4:  
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Table 7.4: PFR-1 Tasks sorted after measuring the performance 
 
 
The instructional design should consider re-sorting the tasks based on the measured 
performance and follow Table-7.4 tasks sorts for PFR-1. Table-7.5 shows equivalent results 
for PFR-2. 
Table 7.5: PFR-2 Tasks sorted after measuring the performance 
 
The mean values for PFR-2 tasks shows that the tasks are sorted from the easiest 
(Task-1) to the highest level (Task-5). 
The theoretical paradigms used in this study also place emphasis on this finding, such 
as the behaviourist theories. For example, Robert Gagné developed his ‘conditions of 
learning’ theory to explain the importance of the repetitive nature of positive feedback. This 
theory holds that nine instructional events are needed to design a good lesson (Chen, 2009). 
The sixth instruction “eliciting performance” supports the proposed finding.  
Constructivist philosophy also supports the uses of performance measurement, since 
the four key assumptions – the learner’s previous (memory) constructs and knowledge, an 
assimilation and accommodation that leads to new knowledge construction, an invention that 
results from the new learning, and the reflection and linking of existing knowledge with new 
knowledge – create a meaningful learning experience (Brandon et all., 2010) permits all the 
trainees to skip through the tasks based on their constructed performance and knowledge on 
certain task and that is also supported by the adult learning theory which emphasis that the 
adult learners are task-centred learners (Green & Ellis, 1997). 
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7.2.2 mHEALTHCARE TRAINING AND INSTRUCTIONAL DESIGN 
ID principles were used to design the mHTA content and sequence the flow of knowledge 
and instructions to the trainees. The instructions used to deliver the mHealthcare training 
knowledge form an important component of the mHTA design and should be recognised as a 
vital best practice factor.  
Therefore,  
I propose that, best practice IS-design should consider the 
instructional design strategies, which can affect the trainees’ 
knowledge acquisition and the trainees’ knowledge retention 
rate - further, that consideration must be given for the 
trainees’ prior domain knowledge and experience. 
 
This claim is supported below with a referenced literatures such as Merrill (2002), and 
the evidence from the study supported by the qualitative study results is presented in section- 
6.1.3.   
And so, the healthcare IS-developers should consider designing the sequence of 
instructions and test it before applying it directly in the implementation in order to maintain 
the consistency among the knowledge flow. Also, consider the trainees prior domain 
knowledge and experience and cover the whole knowledge dimensions. 
This finding is also supported by (Merrill, 2002), who reviewed several ID strategies 
and proposed the first principle of instructions which involves five principle of instructions 
and the second principle mentions that activating the existing knowledge as a foundation for 
the new knowledge will assist in promoting the learning. Similarly, Reigeluth (1983) 
contended that the meaningfulness of new learning and knowledge will increase if it is related 
to prior knowledge. In this research, the designed application allows the trainees to skip 
through the tasks and start from any task level according to their preference and their own 
prior domain knowledge and experience, as shown in Figure-7.3. 
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Figure 7.3: The tasks required to learn PFR-1 and PFR-2 training modules 
 
The need to measure learner performance and the specific criteria for rating the 
performance of the learner in completing certain tasks mentioned by (Merrill, 2007). The 
core of the first principles of instruction for Merrill (2002) is the task-centred approach for 
instructional strategy were the whole task such as in this study, the learning of PFR tasks 
divided into different tasks sorted from easiest to highest level, each task affords certain skills 
required to learn and each skill knowledge presented with a specific structure based on the 
component analysis (Merrill, 2007).  
 Merrill (2007) defined the task as what the learners in their life could expect to face 
following gaining the instructions, the task could be a stand-alone or a component of a large 
task. For example in this study the whole task (the learning of PFR) is divided into two levels 
of tasks (PFR-1 and PFR-2). The second task of PFR-1, which states that patients are 
protected from physical assault, was broken down into eight thematic steps, as described in 
McKay & Izard (2012): 
 RULES: Just the facts 
 VALUES & PRINCIPLES: Behind the scenes 
 EXAMPLES: It is like this 
 NON-EXAMPLES: It is never like this 
 KIND of LESSON: It is kind of like this 
 PARTS of LESSON: It is part of this 
 TRY ME: Have a go 
 SHOW ME: Case study 
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Table-7.6 contains an example of the task’s thematic structure and its description. 
Table 7.6: Task thematic structure 
PFR-1-Task-2 
As per Merrill's ID principles 
Patients are protected from physical assault 
RULES: 
Just the Facts 
The organisation needs to protect patients from physical 
assault by visitors, other patients, and/or staff. 
VALUES & PRINCIPLES: 
Behind the Scenes 
Values: protect patients from physical assault. 
Principle: it is wrong not to protect patients from physical 
assault. 
Policy: Each organisation establishes effective processes and 
quality procedures to protect patients from physical assault. 
Audited activity: Healthcare staff needs to comply with the 
law to avoid being sued. 
EXAMPLES: 
It is like this 
It is the patient’s right to be free from such things as mental, 
physical, sexual and verbal abuse, exploitation, and 
harassment. 
NON-EXAMPLES: 
It is never like this 
Hospital staff should never restrain or impose non-medical 
procedures in any form, or use patients as a means of 
coercion, discipline, convenience, or retaliation by staff. The 
consequences of these actions are:  
 patients feel uncomfortable, and  
 emotional pain and/or healthcare side effects. 
KIND of LESSON: 
It is kind of like this 
Such protection enables the patient to trust that their life is in 
safe and secure hands. 
PART of LESSON: 
It is part of this 
Holistic patient protection from physical assault is part of their 
natural expectation of safety. 
TRY ME: 
Have a go 
Question 
SHOW ME: 
Case study 
Case study 
  
The theoretical paradigms used in this study also emphasis on this finding, such as the 
behaviourist theories. Behaviourism explains measured and observed behaviours, holding 
that learning is the result of a stimulus leading to a response in which the (learned) 
behaviours were changed (Chen, 2009). For example, ‘conditions of learning’ theory 
developed by Robert Gagné, holds that nine instructional events are needed to design a good 
lesson (Chen, 2009).  
Also, constructivist philosophy supports the uses of prior domain knowledge; trainees 
experience and build on this prior knowledge to gain the new knowledge. Furthermore, the 
cognitivist theories assist learners to process their instructional strategies (information) in 
meaningful ways, such as Moore’s theory of transactional distance (Cicciarelli, 2008b). 
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Finally, adult learning theory supports this finding and it is used to design, develop, deliver 
Web-mediated instructional materials that are meaningful to retain the motivational interest 
of adult trainees (Grant, 2010).  
7.2.3 mHEALTHCARE TRAINING AND HUMAN-COMPUTER INTERACTION 
Best practice design should consider the human and machine dimensions of the HCI on their 
design consistency; usability; and first impression impact. 
Therefore; on the individual level: 
I propose that best practice design should consider learner 
autonomy by declaring: the training tasks in a clear and direct 
instructional design; enhance the trainees’ interaction either 
with the learner-content interaction; and the learner-
instructor interaction and learner-learner interaction.      
 
This claim is supported in the literature such as Woodcock et al (2012), and the 
evidence for this claim is supported by the qualitative study results presented in section-6.1.3.  
This finding is supported by (Woodcock et al., 2012) who mentioned that students 
always looking for ICT innovation which is autonomous. The learning using the mobile still 
have a few guidelines based on a solid framework of instructional designs (Park, 2011).  
Moore’s theory holds that learner autonomy, interaction and course structure 
represent three learning dimensions in distance learning (Huang & Liaw, 2004). Moore’s 
theory argues that with more interaction between the learner and instructor and less physical 
distance, the effectiveness of educational outcomes is higher (Chen, 2001). (Moore, 1989) 
labelled the three types of interaction learner-content interaction, learner-instructor 
interaction, and learner-learner interaction. Learner-content interaction was applied in this 
mHealthcare training application using the ‘TRY ME: Have a go’ section (Figure-7.4). 
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Figure 7.4: The “try me: have a go” section  
Also; on the individual level: 
I propose that the best practice design should assert that in the 
training context, role-play and active story-telling can be used 
as an efficient interactive (instructional) channel between the 
ICT tool which is the mobile application and the trainees.    
 
This claim is supported below with literature such as Merrill (2002), and the evidence 
is supported by the qualitative study results presented in section-6.1.3.  
Involving the media will promote learning in the demonstration phase (Merrill, 2002); 
using more efficient design and development will increase the efficiencies of the interactive 
instructions which uses multimedia or the computer-based (Merrill, 1999). The training 
experience will be enhanced when it uses ICT tools embedded with the high capacity of 
video processing and virtual simulation (Bakkar & McKay, 2014).  
For example, in this research study, the training application used multiple forms of 
media such as audio, video role plays and graphics. Figure-7.5 shows the use of relevant 
media in the demonstration phase. 
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Figure 7.5: The use of relevant media in the demonstration phase 
On the organisational level: 
I propose that the social/cultural context has valuable impact 
on ICT integration with an mHTA and thereby effects the best 
practice design.  
 
This claim is supported with literature such as Punie et al. (2006), and the evidence is 
supported by the qualtitative study results presented in section-6.1.3.   
The activity theory was used to emphasise the impact of the social-culture context on 
the use of the mHTA, by highlighting the conceptual tensions during organisational change, 
including: new ICT tools; healthcare goals within the digital artefacts; people’s healthcare 
roles; and organisational rules (Uden et al., 2008). The study has been able to investigate the 
impact of using a mHTA in a hospital (an organisation), and to highlight the possible tensions 
of those (administrative/training) changes among the hospital’s healthcare staff, concerning: 
division of labour; organisation rules that need to consider the best practices for using such a 
mHTA; and the guidelines for a mHTA design-framework that draws on these best practices. 
Social/culture attributes were used to analyse human activity to design the 
mHealthcare training courseware and to investigate its impact on ICT integration. This 
finding is also supported by (Punie et al., 2006), who noted that some groups of 
disadvantaged people are unable to fully benefit from ICT tools integration such as the adult 
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learner and there should be an effort not to socially exclude those people and increase their 
acquire of their necessary ICT tools.       
Richards (2004) asserted that ICT is a crucial force in cultural change in education 
and the society, the learning difference between the old and the new and the changes of the 
social values. Social activities and the use of a community of practice emphasis the 
importance of socialization by online interaction and the social learning for the learning 
context related to work (Mardini, 2013). Considering the sensitivity of the social/cultural 
differences by the mHTA courseware designers has a crucial impact on their designed 
training content. 
Furthermore; on the organisational level: 
I propose that best practice design involves retaining the 
motivational interest of adult trainees. 
 
This claim is supported below with literature such as Clapper (2010), and the 
evidence from the study is supported by the qualitative study results presented in section 
6.1.3.   
Adults still continue working and remaining as a major contribution in the workforce 
and so the instructional designers needs to consider the learning needs of the adults since they 
continue their training and learning on the new technologies (Pate & Du, 2008). Adult 
learners undertake training because of their internal motivations, such as their realization of 
their responsibilities and their roles as workers or within their families (Clapper, 2010). 
The trainees’ memory constructs and knowledge based on prior (experiential) 
knowledge, and work experience are important for learning. Any previous study and major 
specialisation prior to the training assists the trainees to construct, assimilate and 
accommodate their prior knowledge to new knowledge. This type of experience will be noted 
as meaningful learning, by the linking and the reflection between the new knowledge and 
existing knowledge during the training session(s). 
The theoretical paradigms used in this study also emphasis on this finding, such as the 
behaviourist theories, constructivist philosophy, cognitivist theories – Moore’s theory of 
transactional distance and adult learning theory.  
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I propose that the characteristics of the usability 
heuristics model for mHealthcare training programmes 
can be categorised into three main groups:  
 INSTRUCTIONAL DESIGN  
 NAVIGATION 
 EVALUATION 
And that the three phases of the usability heuristics 
model for the mHealthcare training applications 
involve: 
 INSTRUCTIONAL DESIGN that is: 
 Attractive 
 Simple 
 Clear 
 Consistent 
 Informative (Provides guidelines, help and objectives) 
 NAVIGATION that is: 
 Easy and simple  
 Task oriented  
 Skip through 
 EVALUATION that is: 
 Measures the performance of the trainees 
 Provides feedback 
7.2.4 mHEALTHCARE TRAINING AND USABILITY HEURISTIC MODEL  
Based on the findings of the qualitative and the quantitative study: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This claim is supported with literature such as Treeratanapon (2012), and the evidence 
from the study is supported by the quantitative and the qualitative study results presented in 
section 6.1.3 and section-6.3.  
Measuring the usability of the mobile applications is a crucial issue to enhance the 
usage of mobile applications (Treeratanapon, 2012), Professional educational IS design 
features should make the learner comfortable in using the systems, enabling them to gain 
more positive Web-mediated instructional experiences (Hsu et al., 2006), effectively integrate 
Chapter-7: Findings and Discussion 
 
An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 258 
 
the usability and the ID concepts, it is practices and techniques is an ultimate goal for any 
design which is human-centred (Zaharias & Poulymenakou, 2006). The first component of 
the proposed usability model states that the ID of the mHTA should encourage the trainees to 
continue their training; it should be clear, simple, consistent and interactive, use pictures and 
media, and be easy to use, and should be informative by providing guidelines and help and 
the objectives of the training course. The findings support this component, as explained 
previously in part-7.2.2 of the discussion. The second component of the model emphasises 
the navigation controls, which should be simple direct the trainees by the tasks and allow 
them to skip units based on their prior domain knowledge or experience and cognition. The 
findings support this part explained previously in part-7.2.2 and 7.2.3 of the discussion. The 
last component, evaluation, emphasises the importance of measuring the trainees’ 
performance and gaining their feedback to enhance the mHTA development and its usability. 
The findings support this part explained previously in part-7.2.1 and 7.2.4 of the discussion. 
7.3  CHAPTER SUMMARY 
This chapter explains the findings and discussions. It explains the answers of the research 
questions, giving rise to the study findings. It elaborates and discusses the findings from 
different perspectives which are: mHealthcare training performance measurement, 
mHealthcare training and ID, mHealthcare training and HCI, mHealthcare training and 
usability heuristic model. The next chapter will present the study conclusion. 
 An Investigation of mobile healthcare (mHealthcare) training design for healthcare employees in Jordan 
P a g e | 259 
 
Conclusions                                 
 
 
 
OVERVIEW 
The previous chapter discussed the findings of the study and presented answers to the 
research questions. This chapter concludes the thesis with a summary of the study’s 
contributions, namely new methods of mHealthcare training performance measurement; 
instructional design (ID) best practices; a new design-framework for mHealthcare training 
materials; and a usability heuristic model. Finally, the chapter explains the limitations of the 
research and recommendations for future work.  
This chapter is divided into the following sections: 
 recap of motivations and methods; 
 contributions ; 
 limitations;  
 recommendations for future research; and 
 chapter summary. 
8 
Chapter 
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8.1  RECAP OF MOTIVATIONS AND METHODS 
People involved in the healthcare sector face an ever-increasing demand to keep abreast of 
healthcare knowledge, including new healthcare interventions and how to use new medical 
equipment. Mobile healthcare (mHealthcare) training programmes can assist hospital staff in 
meeting these demands.  
This study investigated the best training practice in mHealthcare training in Jordan. 
The study was conducted in two Jordanian hospitals (King Abdullah University Hospital and 
Marka Islamic Speciality Hospital), and employed iPad devices to deliver the mHealthcare 
training modules to investigate the impact of social/cultural factors and adult learning 
preferences on instructional outcomes.  
To date, healthcare training practices in the Jordanian hospital sector are restricted to 
the traditional classroom mode, in which a facilitator provides and facilitates the 
instructional/training resources. However, sophisticated mobile information and 
communications technology (ICT) tools are used for the hospital’s communications, 
suggesting that an investigation of best mHealthcare training practice for healthcare 
employees in Jordan was warranted. This study investigated hands-on healthcare training 
experiences through a customised mHealthcare training programme. The participants’ 
performance was measured to provide quantitative data for statistical analysis, while 
qualitative data was obtained through semi-structured interviews conducted with the pilot 
study participants immediately following their mHealthcare training programme.  
The iPad training package developed for this research followed sound ID principles 
and an appropriate design-framework based on developing knowledge and skills regarding 
patient and family rights issues. This study resulted in a new usability heuristic model for a 
mHealthcare training application (mHTA) that applies best mHealthcare training practices 
through an efficient and effective HCI design.  
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8.2  CONTRIBUTIONS 
This research contributes to the body of knowledge about the refinement of mHealthcare 
training programmes. It produced data that will assist application developers to understand 
the specific needs of healthcare trainees and their characteristics, either with respect to the 
best practice approach for designing a mHTA or to the usability of those applications. The 
findings of this study demonstrate the validity of employing the Rasch item response theory 
(IRT) model to measure the effectiveness of the mHTA in terms of the trainees’ change in 
knowledge. It also allowed the author to propose a design-framework established on the basis 
of the findings and a usability heuristic model that affords the mHealthcare training 
performance measurement and design best practices. The findings also extend the literature 
of the following disciplines: HCI; mHealthcare training; instructional design; social culture 
impact; adult learning; and principles of usability heuristics model; Rasch IRT model; 
knowledge change measurement and research methodology. These extensions of knowledge 
are described in detail in the sections below. 
The contributions of this study can be categorised as follows: 
 improved methods of mHealthcare training performance measurement; 
 identification of best practice in mHealthcare training programmes;  
 a new mHealthcare training design-framework; and 
 an innovative mHealthcare training applications usability heuristic model. 
8.2.1 mHEALTHCARE TRAINING PERFORMANCE MEASUREMENT 
Knowledge and Rasch measurement have been defined in previous research, such as Wu & 
Adams (2007), Sondergeld & Johnson (2014), Izard (2006), Stacey & Steinle (2006), Bond & 
Fox (2007). Wu & Adams (2007) mentioned that Wright & Stone (1979) definition of the 
measurement which involves a process of constructing lines and assigns the individual’s on 
this constructed lines and so the measure is the specific location on this line, is the highest 
level since it can provide more information to discriminate between measured objects. 
Measurement in the physical world uses numbers as quantities to represent the scale unified 
among us such as to measure the temperature, height, length, distance and areas (Wu & 
Adams, 2007). 
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In the study’s quantitative component the participants’ ability in learning the patient 
and family rights (PFR) module after reading it using the iPad device to measure the 
effectiveness of using the mobiles in the healthcare training, the test score used to compare 
the participant’s ability using the Rasch IRT model and the tested score comply with the 
concept of reliability and validity, adapted by the same model. A Rasch model was used to 
measure knowledge change, involving a set of items validated and calibrated for difficulty 
used to measure the person’s ability in a certain traits and accordingly score the person’s 
ability (Stacey & Steinle, 2006). the estimates generated using the Quest interactive test 
analysis system to calculate the effect sizes of the study and compare the differences before 
and after using the mHealthcare training application (mHTA). And so the knowledge changes 
which is reflects the effectiveness of using the mHealthcare training application to deliver the 
training is compared.   
The results of this study demonstrate that best practice ID should link the design of 
mHealthcare training information systems (IS) with performance measurement so that design 
changes are led by performance factors. The measurement results can lead their decision for 
the mHealthcare training ID. The findings drawn from the quantitative study used to measure 
the mHTA performance assist to conclude the needs for the training phase in the proposed 
design-framework explained previously in research question-2, chapter-7 findings and 
discussion, section 7.1.2. Quantitative study, provides a numerical indication for the 
effectiveness of the design which is should be simple and uses easy access and navigation 
control, tasks oriented, informing the objective, and allow the learners to skip through and 
focus on the new knowledge and assist to conclude the needs for the training evaluation 
phase and to measure the training performance and provides the trainees feedback.  
Furthermore, supports the bases for the measurement of the effectiveness of the three 
proposed phases: instructional design, navigation, evaluation in the proposed useability 
heuristic model in part-4. Creation of a test specification matrix and task analysis enables 
developers to precisely set mHealthcare training objectives. Gagne’s knowledge development 
matrix was utilised to measure the performance of the mHTA by the projection of knowledge 
development and participant’s cognition change for each constructed task, as it shown in the 
matrix the tasks in PFR-1 sorted from the easiest (Task 1) to the highest level (Task 5) as it 
shown in Table-7.3. 
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The justification for this contribution: As revealed in the quantitative study, the Rasch 
model was used to measure the knowledge change. It involved a set of items that were 
validated and calibrated for difficulty, that were used to measure the person’s ability and 
accordingly score this ability (Stacey & Steinle, 2006) relatively to other trainees and other 
test-items. The (data analysis) estimates were generated using the Quest interactive test 
analysis system and used by the researcher to calculate the effect sizes of the knowledge 
change. The effect size was used to compare the differences before and after the 
‘instructional treatment’ using the mHTA to identify the effectiveness of using the mHTA to 
deliver the training.   
8.2.2 BEST PRACTICE DESIGN  
Many studies have discussed best practice in delivery methods and procedures for online 
education, such as Smith et al. (2008), Tseng et al. (2008), Baran & Cagiltay (2010), O’Shea 
et al. (2011) and Hachey et al. (2012). This study extends this literature through its 
conceptualisation of mHealthcare training elements that constitute best instructional practice 
in the healthcare industry. 
The first research question sought the best practice for designing the mHealthcare 
training application investigated from four perspectives: the performance perspective; ID; the 
usability heuristic model; and HCI paradigms. A qualitative study of healthcare employees at 
two major hospitals in Jordan revealed that the best mHealthcare training practices emphasise 
the following characteristics: 
 ICT infrastructure; 
 training in the use of ICT devices;  
 training content; 
 training delivery; and 
 IS applications design. 
Best practice healthcare IS-design should consider both the human- and machine- 
dimensions of the HCI with respect to design consistency, usability and first impression 
impact. On the individual level, this study found that best practice design should maximise 
learner autonomy by outlining the training tasks using clear and direct ID; enhance the 
trainees’ interaction either with the learner-content interaction; learner-instructor interaction 
and learner-learner interaction. In addition, the study revealed that best practice involves role-
play and active story-telling (including multiple forms of media such as audio, video role 
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plays and graphics) as efficient interactive (instructional) channels in the training context. On 
the organisational level, the research showed that social/cultural factors have a strong impact 
on ICT integration with the mHTA and therefore must be taken into account in best practice 
design. Furthermore, best practice design must strive to retain the interest of adult trainees 
using accepted adult learning principles. 
The justification for this contribution: As revealed from the qualitative study, the best 
mHealthcare training practices emphasise the following characteristics: 
 ICT infrastructure; 
 training in the use of ICT devices;  
 training content; 
 training delivery; and 
 IS applications design. 
Best practice healthcare IS-design should consider both the human- and machine- dimensions 
of the HCI with respect to design consistency, usability and first impression impact, on the 
individual level. Best practice design should therefore: maximise learner autonomy by 
outlining the training tasks using clear and direct ID; enhance the trainees’ interaction either 
with the learner-content interaction; learner-instructor interaction and learner-learner 
interaction. In addition, the study revealed that best practice involves role-play and active 
story-telling (including multiple forms of media such as audio, video role plays and graphics) 
as efficient interactive (instructional) channels in the training context. 
However, on the organisational level, the research shows that social/cultural context 
has a strong impact on ICT integration with the mHTA. And so, must be taken into account 
in best practice design. Furthermore, best practice design must strive to retain the interest of 
adult trainees using accepted adult learning principles. 
8.2.3 mHEALTHCARE TRAINING DESIGN-FRAMEWORK 
Other previous researchers have discussed design-frameworks in the methods and procedures 
for the delivery of online education – notably Wenger (2004), Tseng et al. (2008), Baran & 
Cagiltay (2010), Abdous (2011) and O’Shea et al. (2011). The study described in this thesis 
makes an important contribution to this literature through investigating a design-framework 
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for establishing mHealthcare training applications that apply design best practice in Jordan 
(hence answering the second research question).  
The justification for this contribution: The research finding, based on quantitative and 
qualitative data, is that best practice design should consider the following ID framework 
elements which are categorised in three phases of designing the mHTA: 
1. get started phase; 
2. training phase; and 
3. evaluation phase.  
The results revealed from the quantitative study demonstrate that best practice ID 
should link the design of mHealthcare training information systems (IS) with performance 
measurement so that design changes are led by performance factors. The findings are drawn 
from the quantitative study used to measure the mHTA performance assist to conclude the 
needs for the training phase in the proposed design-framework explained previously in 
research question-2. Quantitative study, provides a numerical indication for the effectiveness 
of the design which is should be simple and uses easy access and navigation control, tasks 
oriented, informing the objective, and allow the learners to skip through and focus on the new 
knowledge and assist to conclude the needs for the training evaluation phase and to measure 
the training performance and provides the trainees feedback in the proposed design-
framework. The study described in this thesis makes an important contribution to this 
literature through investigating a design-framework for establishing mHTA that apply design 
best practice in Jordan (hence answering the second research question.  
8.2.4 USABILITY HEURISTIC MODEL OF A mHTA  
Maximising mobile accessibility and utility is essential because of the ubiquity of mobile ICT 
in users’ lives. Government and healthcare systems face problems of poor usability; research 
has shown that the main reason for this is user requirements, since usability is not based on 
the performance of the user but on the ICT design more and the guidelines of the usability 
and so suggested that the usability which is based on the performance is a real challenge 
(Jokela et al., 2013). 
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 INSTRUCTIONAL DESIGN 
 NAVIGATION 
 EVALUATION  
The three phases of the usability heuristics model for mHealthcare training 
applications, and their components, are: 
 INSTRUCTIONAL DESIGN 
 Attractive 
 Simple 
 Clear 
 Consistent 
 Informative (Provide guidelines, help and objectives) 
 NAVIGATION 
 Easy and simple  
 Task oriented  
 Skip through 
 EVALUATION 
 Measure the performance 
 Provide feedback. 
Effectively integrating ICT usability and ID concepts is the ultimate goal for any 
human-centred design (Zaharias & Poulymenakou, 2006). This research investigated 
usability heuristics that are especially designed for mobile devices (such as the iPad) based on 
key instructional science paradigms. The qualitative and quantitative findings suggest that the 
characteristics of a usability heuristics model for mHealthcare training programmes can be 
categorised into three main groups:  
 
 
 
 
 
 
 
 
 
 
 
 
The justification for this contribution: The qualitative and quantitative findings suggest 
that the characteristics of a usability heuristics model for mHealthcare training programmes 
can be categorised into three main groups: 
 instructional design; 
 navigation; and  
 evaluation.  
The quantitative results support the bases for the measurement of the effectiveness of 
the three proposed groups in the proposed useability heuristic model. 
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8.3  LIMITATIONS  
This study investigated the effectiveness of using mHealthcare applications to provide 
training programmes and facilitate the delivery of training to healthcare employees by 
measuring the trainee’s performance. Some limitations to the study and their implications for 
the research findings are mentioned below. 
 Organising the time required to conduct the experiment was a challenge 
due to the participants’ busy schedules and hence limited the total number 
of participants. 
 Only three iPad devices were available to the study, meaning more days 
had to be devoted to data collection than initially planned and that also 
limited the total number of participants.  
 Some participants were interviewed in the hospitals library, which 
maintains short working hours (8:30 am – 2 pm), this reason; also limited 
the total number of participants available to participate in that short time 
effected also with the limited available iPad devices. 
8.4  FUTURE RESEARCH 
This study involved measuring the effectiveness of using mobile ICT to deliver healthcare 
training; however, the measurement used only one purpose-designed training application for 
specific training sessions. Future researchers should consider using a mHTA under multiple 
conditions (such as undergoing training during and outside work hours) and compare the 
participants’ knowledge gain with each application and conditions.     
Further investigation is required to identify the most suitable type of instruments 
needed to measure the mHealthcare trainees’ performance. Another area worthy of further 
research is the exploration of barriers to the adoption of mHealthcare training programmes, 
such as budget and competing priorities in hospital governance; implementation inefficiency; 
different hardware standards, platform incompatibility and lack of standard hardware 
configurations, incompatibility between healthcare devices; patient privacy, information 
security and strict regulations on the use of mHealthcare educational tools. 
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A final recommendation from this research is to investigate concerns about the 
general use and security of cloud computing used to deliver the mHealthcare training 
programmes precisely the validity of using those programmes.    
8.5  CHAPTER SUMMARY 
This chapter presents the conclusion of this thesis by elaborating on the research background, 
and revising the study contribution on mHealthcare training performance measurement, 
design best practices, the proposed design-framework, applications usability heuristic model 
and addressing the limitations and the recommended future research.  
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C 
Cognitive abilities: The Abilities which effects the acquisition of knowledge and using it to 
Solve problems.  
Cognitive theories: Focus on people’s internal mental processes during their learning. 
Cognitive performance measurement: Requires the measuring variables to be allocated 
according to the Rasch measurement of rules that generate a unidimensional scale that 
presents the performance outcomes of the relative human performance and the test-items 
values of each unit maintained along the whole scale. 
Classical Test Theory (CTT): Based on the assumption that the test score of the total item is 
the sum scores results from the summation of all items. 
D 
Dichotomous Model: A model used by IRT to analyse binary data (Bond & Fox, 2007). For 
example: dealing with gender; identifying a direction (left or right). The most common 
format used to collect dichotomous data is by multiple choice; the answer generates a ‘1’ 
score if correct and a ‘0’ if not. 
E 
External factors: Adult learners in the healthcare field have various external motivation 
factors such as job satisfaction, career promotion, and financial and economic growth (Grant, 
2010). 
Educational/Training hospitals: The hospital provides education and training programmes 
for the medical students. 
F 
Fundamental measurements: Are either based on daily lifestyle scales with single 
attributes, such as weight and length, or are physically concatenated along the measurement 
scale. 
First Principles of Instructions: Five first principles of instruction (Merrill, 2002):  
1. solving the problem in the real world assist to promote the learning; 
2. activating the existing knowledge as a foundation for creating the new knowledge will 
promote the learning; 
3. demonstrating the new knowledge to the learners will promote the learning; 
4. applying the knowledge by the learner will promote the learning; and 
5. integrating the new knowledge into the learner world will promote the learning. 
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G 
Gagné Conditions of learning theory: Developed by Robert Gagné, a pioneering 
behaviourism theorist, to explain the importance of the repetitive nature of positive feedback. 
This theory holds that nine instructional events are needed to design a good lesson (Chen, 
2009). 
H 
HCI paradigms: Intersecting theories (from computer science, instructional science and 
cognitive psychology). 
I 
Instructional Design (ID): A systematic approach for designing and developing instructional 
strategies to design course content. 
Instructional strategies: Represent the methods assist to deliver information and knowledge 
intended as learning content.  
Infit mean square: The acceptable range of fit statistics used in this study is 0.77 to 1.30. 
Item response theory: IRT is a modern alternative to CTT; it emphasis that the participant 
response is influenced by the participant quality and the item quality. IRT provides 
information about items, tests and participants. 
Internal factors: Adult learners in the healthcare field have various internal motivation 
factors might include personal development, knowledge development, self-esteem and social 
respect (Grant, 2010). 
Instrument validation: The process of using Rasch model to validate the instruments by 
using the items fit the model in the acceptable range of fit statistics used in this study which is 
0.77 to 1.30.    
K 
Knowledge development matrix: Drew on Gagné learning outcomes. These learning 
outcomes form the basis for the knowledge development matrix as further developed by 
McKay (2000a). The x-axis shows the instructional objectives of the training course, while 
the y-axis shows the tasks involved with the instructional content. 
Knowledge domain: Knowledge disciplines used in the research study conceptual 
framework. 
M 
mHealthcare training: Is the use of mobile devices for training medical staff, students or 
patients (Bakkar & McKay, 2014). 
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mHealthcare training application design-framework: The proposed instructional design 
framework for effective design of mHealthcare training applications. 
Mobile learning: The uses of mobile devices to present the learning content efficiently to 
provide the interaction between the instructor and the learner and to provide learners’ 
autonomy. 
mHealth Education: The deployment of mobile applications in education/training or to the 
provision of healthcare information directly to patients in addition to the support of 
healthcare supervision. 
mHealthcare courseware: The training content used in the development of the mHealthcare 
training application. 
O 
Overfit: The items with a threshold value less than 0.77 in the acceptable range of the fit 
statistics used in this study were identified as being 0.77 to 1.30.    
P 
Partial credit model (PCM): The second scoring model used by the Rasch Model is the 
PCM (Bond and Fox, 2007). It is used mainly when the participant's response can be given in 
different meaningful responses that are needed to score a complete mark in PCM test-item; it 
allows participants to gain credit from an incomplete response. Scores are ordered gradually 
from full failure or incorrect response; partially correct to full success or completely correct. 
Participants’ performance: The estimates which are partcipants ability and test item 
difficulty given by Quest software as an indicator to the to the participants’ response to the 
measured test items used to measure the participants’ performance. 
Q 
Quest interactive test analyses system: The software used to analyse the data collected in 
the quantitative phase. It has assisted the research with a comprehensive analysis and testing 
regime for the questionnaires based on the IRT model. The Quest estimate has enabled the 
researcher to apply the Rasch measurement theory and perform high-powered statistical 
analyses within a flexible control language (Adams and Khoo, 1993).    
Quest ‘item fit map’: A map shows the items distribution based on their threshold value in 
the Quest accepted range which is 0.77 to 1.30.    
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R 
Rasch model: According to the Rasch model the principle of specific objective emphasis that 
if the test-items fit the model the measurement results will be invariant among the person 
ability and the test-item difficulty (Wu and Adams, 2007) 
Rasch IRT model: Is a modern alternative to CTT; it emphasis that the participant response 
is influenced by the participant quality and the item quality. IRT provides information about 
items, tests and participants. 
Rasch ‘estimates’: Are widely used to study educational performance outcomes such as 
individuals’ relative ability, their attitudes, and the difficulty of test-items (Bond and Fox, 
2007). 
W 
Web-mediated learning programmes: The programmes designed using the webpages 
interfaces in the delivery of the learning contents.   
U                         
Underfit: The items with a threshold value more than 1.30 in the acceptable range of the fit 
statistics used in this study were identified as being 0.77 to 1.30.    
Usability heuristics model: Used for the evaluation and the inspection of the software’s to 
identify their user interface design usability issues. 
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Appendix A: Knowledge Development Matrix 
 
 
Table 1: Knowledge development matrix for patient and family rights (PFR-1) 
 
 
Table 2: Knowledge development matrix patient and family rights (PFR-2) 
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Appendix B: Hierarchy Diagrams 
B-1: Hierarchy Diagram-PFR-1 
 
Figure 1: Hierarchy diagram-Process that support Patient and Family Right (PFR-1) 
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B-2: Hierarchy Diagram-PFR-2 
 
Figure 2: Hierarchy diagram-Right to Participation (PFR2)  
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Appendix C: Questionnaires 
 
C-1: Pilot study pre-test questionnaire 
The healthcare sector relies on continual employee re-skilling. This PhD research project will evaluate 
cost-effective mobile training strategies using advanced ICT tools to enhance work-place training 
with assured predictable outcomes. The most desirable approach may be to personalise an employee’s 
knowledge development through flexible online learning. 
Project outcomes: From the findings of this study the researchers will seek to improve healthcare 
governance in Jordan to motivate disinterested trainees and energize management. 
The purpose of this test is to establish your initial patient and family rights knowledge, so that we can 
measure what you have learned from the mHealth training programme. Please respond to every 
question, your responses are our evidence to judge the effectiveness of these training materials. 
 
DRAW A CIRCLE AROUND THE CORRECT ANSWER 
 
1- Vulnerable and at risk patient groups are: 
A. A groups that we should not be dealing with them to avoid the risk 
B. A groups which are having enough strength to serve it self 
C. A groups that we should identify and protect 
D. A groups which are already identified and protected  
 
2- Patients have the right to be protected from physical assault caused by: 
A. Doctors and nurses and visitors 
B. Other patients, visitors and staff 
C. Hospital workers and visitors 
D. Other patient and visitors  
 
3- By protecting patients from verbal abuse, they have the right to be: 
A. Protected from physical assault. 
B. Protecting their privacy. 
C. Protecting their dignity. 
D. Protecting them physically and verbally. 
4- Discussing a patient’s healthcare with your friends is a breach of a patient’s: 
A. Integrity  
B. Secrecy  
C. Privacy 
D. Information security  
 
5- Patients always have the right to receive appropriate assessment and management of 
pain that is supported by: 
A. Patients 
B. Government  
C. Hospital 
D. Leaders
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6- Giving the wrong medication to the patient, or not correctly diagnosing the patient 
is: 
A. An example of appropriate assessment. 
B. A non-example of appropriate assessment. 
C. A lesson of appropriate assessment.  
D. None of the above. 
7- Which one of the following is required to reveal a patient’s information to their 
families? 
A. Patient’s approval 
B. Patient’s acceptance 
C. Patient’s consent 
D. Patient’s signature 
8- A patient’s unique end of life needs are supported by: 
A. The right of protecting a patient’s privacy at the end of their life. 
B. The right of respectful and compassionate care at the end of one’s life. 
C. The right of protecting a patient. 
D. The right to safeguard patient and their family is religious needs. 
9- The healthcare organisations responsibility related to the patients refusing or 
discontinuing treatment is:  
A. Inform the patients’ and their families’ about their rights and responsibilities. 
B. Reject the patient’s request and ask the family to convince the patient to continue 
treatment. 
C. Ask the patient to wait till they get the management approval. 
D. Ask the patient to wait and ask other medical staff to convince him to continue his 
treatment. 
10- Not holding patient-related discussions in public places is an example of protecting a 
patient’s: 
A. integrity  
B. secrecy 
C. confidentiality  
D. security  
11- Identify which one of the following patient rights is protecting their information 
using their consent: 
A. Patient privacy 
B. Patient confidentiality 
C. Communication with patient and family  
D. Compassionate care at the end of life  
12- The main stakeholders in the healthcare organization needed to support the patient 
and family rights to participate in the care process are: 
A. Patient, family, staff, and hospital. 
B. Patient, government, hospital, and family. 
C. Patient, leaders, staff, and hospital. 
D. Patient, family, social organisation, and hospital. 
13- Select the vulnerable and at-risk patient groups that are protected by the patient 
and family rights: 
A. Children, disabled individuals, elderly patient. 
B. Children, disabled individuals, elderly patient, comatose patients. 
C. Children, disabled individuals, elderly patients, comatose patients and 
individuals with mental or emotional disabilities. 
D. Children, patients, blinded patients. 
C-1: Pilot study pre-test questionnaire 
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14- Which one of the following statement best describes emergency patients? 
A. Patients unable to make alternative safekeeping decisions for their 
possessions. 
B. Patients that we should help them regardless of their responsibility of 
protecting their possessions. 
C. Patients that can decide how to protect their possessions. 
D. Patients that the hospital not responsible for protecting their possessions. 
 
Fill in the blank spaces with the correct word from the list below: 
process; privacy; leaders; staff; unique needs at the end of life; orgainisation; 
assault; information; possessions; law; appropriate; appropriate assessment and 
management of pain; confidentiality. 
 
15- Patients are protected from physical ………….. 
 
16- The healthcare organisation needs to identify effective ……….. that's support and respect 
their patients and their family’s rights. 
 
17- The healthcare orgainisation supports the patient’s right to ………….. assessment and 
management of pain. 
 
18- Healthcare staff needs to comply with the ………….. to avoid being sued. 
 
19- A patient’s ……………… is confidential.  
 
20- Sharing a patient’s photograph on Facebook without their consent is an example of 
breaching the patient right of privacy.  
 
21- Giving the correct prescription to the patient represents their right to 
…………………………. 
 
22- Discussing patient related information in public places breaches patients right of 
…………………… 
 
23- To ensure that the decision-making process related to concern for the patient’s comfort 
and dignity guides all aspects of care during the final stages of life. To accomplish this, 
all staff members are made aware of patients’ ………………………….. 
 
24- It is better to have collaborative work between the ………………., ………………., and 
their ……………….. to provide and support the patient and family rights. 
 
 
25- In hospitals there is an audited activity that measures staff awareness for protecting 
patients’ …………….. from theft or loss. 
C-1: Pilot study pre-test questionnaire 
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Circle the correct answer 
 
26- Protecting a patient’s possessions is the hospital’s responsibility:  
 
1- Yes   2- No  
 
 
27- Do you think that protecting patient’s values and beliefs are part of patient and 
family rights? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
Write your answer in the free space below: 
 
28- An example of appropriate assessment and management of pain is? 
Answer: …………………………………………………… 
29- Give one example of respecting a patient’s need for privacy? 
Answer: …………………………………………………….. 
30- Name three at-risk patient groups who may need to receive appropriate protection? 
       Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
31- Give two examples of protecting a patient’s confidentiality? 
                     Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
32- What is the name of the form that should be given by the patients before revealing 
their information to others?  Answer 
                 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
33- What is the healthcare orgaisation’s responsibility with patients refusing or 
discontinuing treatment? 
                   Answer:  
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………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
34- What are the consequences of neglecting care of vulnerable and at-risk patients such 
as the elderly?  
                   Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
35- How you can respect the values and beliefs of the patient’s related to food? 
Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
36- Provide three examples of how you can promote the right to protect a patient’s 
information? 
Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
37- Give an example of how you can support the healthcare organisation to promote 
their patient and family rights to participate in the healthcare process? Answer 
 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
38- A particular name of the patient right breached if the hospital enforces them to be 
treated by certain physician? 
                   Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
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Write your general description in the spaces provided below each question 
 
39- Explain the hospital, staff and patient responsibility towards patient and family 
rights? 
            Answer: 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
40- Give an example of how you can support the healthcare organisation to promote 
their patient and family rights to participate in the healthcare process? Answer 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
End of Test 
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C-2: Pilot study post-test questionnaire 
 
DRAW A CIRCLE AROUND THE CORRECT ANSWER 
 
1- Which one of the following is not a vulnerable and at-risk patient group? 
A. Children patient 
B. Elderly patient 
C. Female patient 
D. Emotional disability patient  
 
2- Select the vulnerable and at-risk patient groups that are protected by the patient 
and family rights: 
E. Children, disabled individuals, elderly patient. 
F. Children, disabled individuals, elderly patient, comatose patients. 
G. Children, disabled individuals, elderly patients, comatose patients and 
individuals with mental or emotional disabilities. 
H. Children, patients, blinded patients. 
 
3-  Which one of the following statement best describes emergency patients? 
E. Patients unable to make alternative safekeeping decisions for their 
possessions. 
F. Patients that we should help them regardless of their responsibility of 
protecting their possessions. 
G. Patients that can decide how to protect their possessions. 
H. Patients that the hospital not responsible for protecting their possessions. 
   
4- Giving the wrong medication to the patient is? 
A. An example of appropriate assessment  
B. A non-example of appropriate assessment  
C. A lesson of appropriate assessment  
 
5- By protecting patients from verbal abuse, they have the right to be: 
A. Protected from physical assault. 
B. Protecting their privacy. 
C. Protecting their dignity. 
D. Protecting them physically and verbally. 
 
6- Which one of the following is required to reveal a patient’s information to their 
families? 
A. Patient’s approval 
B. Patient’s acceptance 
C. Patient’s consent 
D. Patient’s signature
C-2: Pilot study post-test questionnaire 
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7- A patient’s unique end of life needs are supported by: 
A. The right of protecting a patient’s privacy at the end of their life. 
B. The right of respectful and compassionate care at the end of one’s life. 
C. The right of protecting a patient. 
D. The right to safeguard patient and their family is religious needs. 
 
Fill in the blank spaces with the correct word from the list below: 
consent; protection; responsibilities; consolation 
 
8- Children receiving appropriate ……………..  
9- Respectful and compassionate care at the end of a patient’s life is respectful 
…………….for the family members. 
10- Discussing patient related information in public places breaches patients right of 
……………….. 
11- Each healthcare organisation has ………….. to identify, protect and promote a patient’s 
rights.  
12- The healthcare orgainisations informs patient and families about their rights and 
..................elated to refusing or discontinuing treatment. 
13- Patients and families need to understand the healthcare orgainisation’s process to obtain 
…………. 
14- The healthcare orgainisation supports the patient’s right to …………..assessment and 
management of pain. 
 
Write your answer in the free space below: 
 
15- Give three types of physical assault on a patient? 
Answer: 1-                                  2-                                       3-  
16- Give two examples of patients who are unable to make alternative safekeeping decisions 
for their possessions? 
Answer: 1-                                                                2-  
17- Give one example of respecting a patient’s need for privacy? 
Answer:  
18- Write down three rights for the disabled patient?  
     Answer:   
………………………………………………………………………………………………
………………………………………………………………………………………………
C-2: Pilot study post-test questionnaire 
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………………………………………………………………………………………………
……... 
19- Give three example of breaching a patient’s privacy? 
     Answer:   
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
20- What is the healthcare orgaisation’s responsibility with patients refusing or 
discontinuing treatment? 
    Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 
21- Provide two examples of patient and family rights that you can promote by yourself 
during your work?  
     Answer:   
            1-  
                      2-   
22- Give three patient and family rights you can practice with a blinded patient? 
Answer:   
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
23- How you can respect the values and beliefs of the patient’s related to food? 
Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
 
24- Which one of the patient and family rights will be breached if you share the 
information of the patient’s file with people from outside the medical team?  
  Answer:  
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………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
25- Under which vulnerable and at-risk patient groups the wheelchair patient can be 
identified?  
Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
26- Give an example of an appropriate assessment and management of pain?  
     Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
27- Give an example of respecting a patient’s need for privacy? 
Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
28- Which is the patient and family rights that allows Muslim family members to wash 
the patient body? 
  Answer:  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
29- What are the four main stakeholders in supporting the patient and family rights to 
participate in the care process? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
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Write your general description in the spaces provided below each question 
 
30- Explain how the healthcare organisation and their staff can protect patients from 
physical assault?  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
31- Explain how you can protect a patient’s possessions? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
32- Explain the consequences of not protecting patient’s personal values and beliefs? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
33- Explain the values and principles of protecting a patient’s privacy? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
34- If a patient complained to you of breaching his privacy by one of the nurses; please 
explain your justification of how the healthcare organisation rules and process 
work? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
35- If a patient’s friend comes to you and asks for clarification about their friend 
disease, what will be your answer? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
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36- If a patient refuses to continue their treatment, explain what you should do? 
    
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
37- Define the meaning of a patient’s confidentiality?  
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
38- Explain how you can protect patient’s confidentiality? 
 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
 
39- Explain the hospital, staff and patient responsibility towards patient and family 
rights? 
            Answer: 
 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
 
40- Provide three examples of how you can promote the right to protect a patient’s 
information? 
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………… 
 
End of Test 
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  C-3: Validation study questionnaire 
Course Name: Patient and Family Rights          Research code: …..……...  Date: …………. 
The healthcare sector relies on continual employee re-skilling. This PhD research project will 
evaluate cost-effective mobile training strategies using advanced ICT tools to enhance work-
place training with assured predictable outcomes. The most desirable approach may be to 
personalise an employee’s knowledge development through flexible online learning. 
 
Project outcomes: From the findings of this study the researchers will seek to improve 
healthcare governance in Jordan to motivate disinterested trainees and energize management. 
 
The purpose of this test is to establish your initial patient and family rights knowledge, so that 
we can measure what you have learned from the mHealth training programme. Please 
respond to every question, your responses are our evidence to judge the effectiveness of these 
training materials. 
 
PLEASE DRAW A CIRCLE AROUND THE CORRECT ANSWER 
 
1- Which one of the following statement best describes the consequences of neglecting 
care of vulnerable and at-risk patients such as the elderly?  
                   Answer: 
A. The patient will go another hospital and the hospital will lose money 
B. It is not seriously affecting the patient health since the elder patients have 
experience 
C. Patients’ health is affected negatively, causing emotional pain for the patient 
D. It cause only emotional pain and does not affect the patient health 
 
2- Which one of the following best illustrates the vulnerable and at-risk patient group? 
            Answer: 
A. All patients considered as vulnerable and at-risk patient group 
B. Comatose patients and individuals with mental or emotional disabilities and 
elderly 
C. Only the patient with disabilities and elderly patients 
D. Only the emergency patients   
 
3- By protecting patients from verbal abuse, they have the right to be: 
            Answer: 
A. Protected from physical assault 
B. Protected from privacy breaching 
C. Protected from disrespecting their dignity 
D. Protected from physical and verbal abuse 
 
4- Which one of the following is needed to protect the patients from physical assault? 
            Answer: 
A. Effective protective facilities  
B. Effective protective signage 
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C. Effective protective process 
D. Effective protective services  
 
5- Which one of the following statements best describes emergency patients? 
             Answer: 
A. Patients where we should help regardless of their responsibility of protecting their 
possessions 
B. Patients unable to make alternative safekeeping decisions for their possessions 
C. Patients that can decide how to protect their possessions 
D. Patients whom the hospital not responsible for protecting their possessions  
 
6- Which one of the following statements best illustrates the type of patients unable to 
protect their possessions?  
            Answer: 
A. Emergency, same-day surgery patients 
B. Elderly patients 
C. Female and child patients 
D. All patients  
 
7- Which one of the following statements best describes how you can respect the values 
and a belief of the patient related to food? 
            Answer: 
A. Respect the patients’ wish to eat anything any time on any days  
B. Respect the values and beliefs of the patients by not asking about their food need 
C. Respect the patients’ values and beliefs by allowing them to fast   
D. Respect the values and beliefs such as not eating certain food on certain days or at 
certain times 
 
8- Which one of the following is identified by the organization to protect patient’s 
values and beliefs? 
            Answer: 
A. Effective protective facilities  
B. Effective protective services  
C. Effective protective process  
D. Effective protective communication 
 
9-  Which one of the following best illustrates the patient's right of respect for a 
patient’s privacy? 
            Answer:  
A. Put the patient in a separate room 
B. Not to photograph the patient without his consent. 
C. Not to share the patient information with the family 
D. Not to post the patient information in Facebook 
 
10- Which one of the following best illustrates the respect of a patient's privacy rights? 
            Answer:  
A. By giving an identification code to the patients 
B. Use of curtains while diagnosing the patients 
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C. Photograph the patients without their consent  
D. Patient’s privacy expressed need is respected  
 
 
11- Which one of the following best illustrates the patient's right of appropriate 
assessment and management of pain? 
            Answer:  
A. Having only one medication  
B. Giving the correct medication to the patient 
C. Giving more than one medication 
D. Having full assessment and laboratory checks  
 
 
12- Which one of the following best illustrates the hospital role in protecting the 
patients’ rights of appropriate assessment and management of pain? 
            Answer:  
A. The hospital should respect the patients’ right of appropriate assessment and 
management of pain 
B. It is the staff role not the hospital’s to give an appropriate assessment and 
management of pain 
C. The hospital has no role in protecting the patients’ right of appropriate assessment 
and management of pain 
D. The hospital cannot control the management of patient pain since it is the staff 
responsibility  
 
13- Which one of the following best illustrates the right of communication with patients 
and their families? 
            Answer: 
A. Using the mobile to talk with patients and their families  
B. Using the internet to communicate and send emails to patients and their families 
C. Using the patient’s consent to share their patients’ file  
D. Using the up-to-date technology in communication and sharing patient file  
 
14- The patients' right of communication allows the patients to be: 
            Answer: 
A. Told of medical condition 
B. Told of planned care 
C. Participate in the care decision 
D. All of the above  
 
15- Which one of the following best illustrates the patient and family rights for 
respectful and compassionate care at the end of a patient’s life? 
            Answer: 
A. Informing the patients family by telephone  
B. Not telling the family members if the patient is in the final stage of life 
C. Respectful consolation for the family members  
D. Informing the patient family and their friends if the patient is in the final stage of 
life 
 
  
Appendix C-3: Validation study questionnaire 
 
Appendix Page | 19  
 
16- Which one of the following statement best describes the right for end of life care? 
            Answer: 
A. Supporting more care at the end of the patient’s life  
B. Supporting only respectful care at the end of the patient’s life  
C. Supporting the respectful and compassionate care at the end of patient’s life 
D. Supporting common care at the end of patient’s life 
 
17- Which one of the following best illustrates the patient and family right for refusing 
or discontinuing treatment? 
            Answer: 
A. The patient can stop taking the medicine even against the advice of his/her 
physician 
B. The patient can change his/her medicine even against the advice of his/her 
physician 
C. The patient can leave the hospital even against the advice of his/her physician 
D. The patients can stop and continue their treatment as they like  
 
 
 
18- Which one of the following statements best describes the healthcare organisation’s 
responsibility with patients refusing or discontinuing treatment? 
                  Answer:  
A. The patients have no right to refuse treatment 
B. Advise the patient family to change the patient decision of refusing treatment 
C. The organisation informs patients and families about their rights and 
responsibilities related to refusing or discontinuing treatment 
D. The patient can refuse the treatment but he should give a one week notice to the 
hospital 
 
19-  Which one of the following best illustrates the patient's right for confidentiality? 
                  Answer: 
A. Keeping the patient file in a locker 
B. Not to share patients information with or without their consent 
C. Protecting the patient information by putting the patient in a separate room 
D. Protecting patient file and not holding patient related discussion in public places 
 
20- Which one of the following is protected by the patient right for confidentiality  
                  Answer: 
A. Patient’s belongings such as money and mobile  
B. Patient information  
C. Patient privacy needs such as changing his/her cloths  
D. Patient rooms doors  
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Please read the following case study and circle your answer in the next set of 
questions  
 
Khalid, an older disabled patient; he heard the news about the hospital’s free diagnosis 
activity day for the blood sugar level and decided that he should attend it. Khalid reached the 
hospital and started moving around the hospital asking everyone about the activity; He asked 
one of the nurses to help him, but unfortunately she started shouting and abusing him verbally 
to go to the hospital’s emergency centre.  
 
While Khalid was being diagnosed and felt happy that his sugar level is normal; he realized 
that he lost his ring; and while the nurse was searching around for his ring, the mosque Athan 
was announced so he requested the nurse to help him to pray. The nurse helped him to pray – 
afterward he said to the nurse “thanks a lot for your help sister, I really now feel better 
because of the prayer”. 
 
After that; while Khalid was sitting in the hospital restaurant; two nurses came and sit near 
him and started talking about a disabled patient; they mentioned that he was annoying 
because of his many requests for help. From what he heard, Khalid realized that the two 
nurses were talking about him. He felt nervous and left the hospital, travelling back home he 
kept saying in his mind, “that I will never in my life come back to this hospital”.  
 
 
21-    What is the nurse's responsibility towards Khalid? 
        Answer: 
A. Stop Khalid from moving around the hospital  
B.  Provide a wheelchair for the patient   
C. Tell him quietly to go to the emergency centre  
D. Identify Khalid as disabled patient and provide assistance  
 
22- Under which vulnerable and at-risk patient group can you identify Khalid as belonging 
to?       Answer: 
A. Wheelchair patient; handicapped patient 
B. Low level sugar patient needs extra healthcare  
C. High risk patient with low sugar  
D. Disabled patient  
 
23- What kind of assault was it that Khalid faced in the hospital? Answer: 
                  Answer: 
A. Shouting; talking not good way and screaming  
B. Verbal abuse 
C. Ignores and not helping  
D. No guidance and no help or support with low quality service  
 
24- How do you think Khalid can be protected from this type of assault?  
                  Answer: 
A. The hospital should have policies; rules; laws protect patients from the verbal 
abuse  
B. Khalid should avoid visiting this hospital  
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C. The hospital should have a process and procedures that protect patients from the 
verbal abuse 
D. The hospital should recruit a special nurse to take care of patients like Khalid case 
 
 
 
25- What is the procedure that the hospital should undertake to protect Khalid from 
losing his ring?  
                  Answer: 
A. Advise Khalid to take care of his ring 
B. Keeping it in secure room or in a locker 
C. The hospital not responsible for protecting Khalid from losing his ring 
D. Take the ring and keep it on the nursing table or keeps the ring with any nurse  
 
26- Who is the one who is responsible for Khalid's ring - Khalid himself, the nurse or 
the hospital?   
                   Answer: 
A. The nurse and the hospital 
B. The nurse and Khalid  
C. The hospital and Khalid  
D. Khalid; the nurse and the hospital  
 
27- What is the personal value and belief example mentioned in this case study?  
                   Answer: 
A. The right to pray 
B. The right to worship  
C. The right to go to mosque  
D. The right to hear the Athan  
 
28- Explain the consequences of not protecting Khalid’s values and beliefs?   
      Answer: 
A. Khalid’s health is affected negatively, causing emotional pain  
B. Khalid’s health getting worse; maybe die; not happy; depressed 
C. Khalid will leave the hospital and advise his friend not to visit this hospital 
D. Khalid can sue the hospital and take the nurses to the court 
 
29- Explain why Khalid’s privacy was breached? 
      Answer:  
A. Talking in restaurant 
B. Khalid’s ring was not kept in a secure place  
C. Khalid’s information and story known by everyone in the hospital  
D. Talking about Khalid in public places  
 
30- How do you think Khalid’s privacy can be protected? 
      Answer:  
A. The hospital should have a process and procedures that protect patient’s privacy  
B. The hospital should have policies; rules; laws that protect patient’s privacy  
C. The hospital should depend on the staff to protect the patients privacy  
D. The hospital relay on Khalid to hide his information  
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31- Explain the main patient and family right demonstrated by measuring the correct 
level of sugar for Khalid? 
      Answer:  
A. The right of giving correct diagnose; correct medication; correct result 
B. The right of correct measuring and testing the sugar level 
C. The right of correct assessment and lab testing  
D. The right of appropriate assessment and management of pain 
 
32- What was the appropriate assessment given to Khalid? 
      Answer:  
A. Giving Khalid the correct sugar level and the appropriate sugar test level 
B. Giving Khalid the correct level of measuring for his blood sugar 
C. Helping Khalid by the nurse  
D. Giving Khalid the correct medicine  
 
33- What is the name of the form that should be given by Khalid before revealing his 
information to others?   
                  Answer:  
A. Information form  
B. Consent form  
C. Referral form  
D. Acceptance or approval form  
 
34- Do you think that the nurses or the doctors are allowed to tell Khalid about his 
healthcare condition and why?  
      Answer: 
A. Yes, Khalid is protected by the right of communication  
B. Yes, Khalid is protected by the right to now; the right to be informed and told 
C. No, they are not allowed to tell Khalid about his healthcare condition  
D. No, to protect Khalid confidentiality   
 
35- If Khalid's life ends while he is in the hospital; what is the nurse’s responsibility 
towards Khalid and his family? 
      Answer: 
A. Respect; support Khalid family and consolidation 
B. Giving the compassionate and respectful care 
C. Provide the needed meeting rooms for the family  
D. Assist the family to go around the hospital  
 
36- What is the doctor’s responsibility towards Khalid’s decision of not coming back to 
the hospital? 
            Answer:  
A. Advise; accept; apologize  
B. Ignore that decision and do not accept it  
C. Tell the hospital management and raise a complain to Khalid  
D. Accept and respect his decision 
 
37- Which is the particular name of the patient's right that is breached if the hospital 
enforces Khalid to be treated by certain physician? 
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                   Answer: 
A. The patient and family right to stop treatment; select or choose the doctor and the               
hospital  
B. The patient and family right for refusing or discontinuing treatment 
C. The right of not being enforced  
D. The right to decide on their treatment  
 
38- Which one of the patient and family rights will be breached if a nurse shares 
information about Khalid with people from outside the medical team?  
 
Answer: add extra lines if necessary 
 
---------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
39- Do you think that the nurses are allowed to tell the people from outside the medical 
team about Khalid's healthcare condition and why?  
 
Answer: add extra lines if necessary 
 
---------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
40- Mention two patient and family rights breached by the nurses? 
 
Answer: add extra lines if necessary 
 
---------------------------------------------------------------------------------------------------------- 
 
---------------------------------------------------------------------------------------------------------- 
 
----------------------------------------------------------------------------------------------------------- 
Thank you. 
Please make sure that your Participant Code is legible. 
This is the end of the test. 
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C-4: Main experiment-pre-test questionnaire 
 
 
The healthcare sector relies on continual employee re-skilling. This PhD research project will 
evaluate cost-effective mobile training strategies using advanced ICT tools to enhance work-
place training with assured predictable outcomes. The most desirable approach may be to 
personalise an employee’s knowledge development through flexible online learning. 
 
Project outcomes: From the findings of this study the researchers will seek to improve 
healthcare governance in Jordan to motivate disinterested trainees and energize management. 
 
The purpose of this test is to establish your initial patient and family rights knowledge, so that 
we can measure what you have learned from the mHealth training programme. Please 
respond to every question, your responses are our evidence to judge the effectiveness of these 
training materials. 
 
DRAW A CIRCLE AROUND THE CORRECT ANSWER 
 
1- Which one of the following statement best describes the consequences of neglecting 
care of vulnerable and at-risk patients such as the elderly? 
                  Answer: 
E. Patients’ health is affected negatively, causing emotional pain for the patient. 
F. The patient will go another hospital and the hospital will lose money 
G. It is not seriously affecting the patient health since the elder patients have 
experience 
H. It cause only emotional pain and does not affect the patient health 
 
2- Which one of the following best illustrates the patient's right of appropriate 
assessment and management of pain? 
                  Answer:  
A. Having only one medication  
B. Giving the correct medication to the patient 
C. Giving more than one medication 
D. Having full assessment and laboratory checks  
 
3- Which one of the following best illustrates the vulnerable and at-risk patient group? 
            Answer: 
E. All patients considered as vulnerable and at-risk patient group. 
F. Comatose patients and individuals with mental or emotional disabilities and 
elderly 
G. Only the patient with disabilities and elderly patients 
H. Only the emergency patients   
 
4- Which one of the following best illustrates the hospital role in protecting the 
patients’ rights of appropriate assessment and management of pain? 
                  Answer: 
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A. The hospital has no role in protecting the patients’ right of appropriate assessment 
and management of pain 
B. The hospital should respect the patients’ right of appropriate assessment and 
management of pain 
C. It is the staff role not the hospital’s to give an appropriate assessment and 
management of pain 
D. The hospital cannot control the management of patient pain since it is the staff 
responsibility.  
 
5- Which one of the following statements best describes how you can respect the values 
and a belief of the patient related to food? 
            Answer: 
E. Respect the patients’ wish to eat anything any time on any days  
F. Respect the values and beliefs of the patients by not asking about their food need 
G. Respect the patients’ values and beliefs by allowing them to fast   
H. Respect the values and beliefs such as not eating certain food on certain days or at 
certain times.  
 
6- The patients' right of communication allows the patients to be:  
            Answer: 
A. Told of medical condition 
B. Told of planned care 
C. Participate in the care decision 
D. All of the above  
 
7- Which one of the following best illustrates the patient and family rights for 
respectful and compassionate care at the end of a patient’s life?  
            Answer: 
A. Informing the patients family by telephone  
B. Not telling the family members if the patient is in the final stage of life 
C. Respectful consolation for the family members  
D. Informing the patient family and their friends if the patient is in the final stage of 
life 
 
8- Which one of the following best illustrates the patient and family right for refusing 
or discontinuing treatment?  
            Answer: 
A. The patient can leave the hospital even against the advice of his/her physician 
B. The patient can stop taking the medicine even against the advice of his/her 
physician 
C. The patient can change his/her medicine even against the advice of his/her 
physician 
D. The patients can stop and continue their treatment as they like  
 
9- Which one of the following statements best describes the healthcare organisation’s 
responsibility with patients refusing or discontinuing treatment?  
                  Answer:  
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A. The organisation informs patients and families about their rights and 
responsibilities related to refusing or discontinuing treatment 
B. The patients have no right to refuse treatment 
C. Advise the patient family to change the patient decision of refusing treatment 
D. The patient can refuse the treatment but he should give a one week notice to the 
hospital 
 
10-  Which one of the following best illustrates the patient's right for confidentiality?  
                  Answer: 
A. Protecting patient file and not holding patient related discussion in public places 
B. Keeping the patient file in a locker 
C. Not to share patients information with or without their consent 
D. Protecting the patient information by putting the patient in a separate room 
 
 
11- Which one of the following best illustrates the respect of a patient's privacy rights?  
            Answer:  
A. Patient’s privacy expressed need is respected  
B. By giving an identification code to the patients 
C. Use of curtains while diagnosing the patients 
D. Photograph the patients without their consent  
 
Read the following case study and answer the following questions  
 
Khalid, an older disabled patient; he heard the news about the hospital’s free diagnosis 
activity day for the blood sugar level and decided that he should attend it. Khalid reached the 
hospital and started moving around the hospital asking everyone about the activity; He asked 
one of the nurses to help him, but unfortunately she started shouting and abusing him verbally 
to go to the hospital’s emergency centre.  
 
While Khalid was being diagnosed and felt happy that his sugar level is normal; he realized 
that he lost his ring; and while the nurse was searching around for his ring, the mosque Athan 
was announced so he requested the nurse to help him to pray. The nurse helped him to pray – 
afterward he said to the nurse “thanks a lot for your help sister, I really now feel better 
because of the prayer”. 
 
After that; while Khalid was sitting in the hospital restaurant; two nurses came and sit near 
him and started talking about a disabled patient; they mentioned that he was annoying 
because of his many requests for help. From what he heard, Khalid realized that the two 
nurses were talking about him. He felt nervous and left the hospital, travelling back home he 
kept saying in his mind, “that I will never in my life come back to this hospital”.  
 
    
12- What is the nurse's responsibility towards Khalid? 
  Answer: 
A. Stop Khalid from moving around the hospital  
B.  Identify Khalid as disabled patient and provide assistance  
C. Tell him quietly to go to the emergency centre  
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D.  Provide a wheelchair for the patient  
 
13- Under which vulnerable and at-risk patient group can you identify Khalid as 
belonging to? Answer:  
A. Disabled patient 
B. Wheelchair patient; handicapped patient 
C. Low level sugar patient needs extra healthcare  
D. High risk patient with low sugar  
  
14- What is the procedure that the hospital should undertake to protect Khalid from 
losing his ring?   
            Answer: 
A. Keeping it in secure room or in a locker  
B. Advise Khalid to take care of his ring 
C. The hospital not responsible for protecting Khalid from losing his ring  
D. Take the ring and keep it on the nursing table or keeps the ring with any nurse   
 
15- What is the name of the form that should be given by Khalid before revealing his 
information to others?   
            Answer:  
A. Consent form 
B. Acceptance or approval form  
C. Information form  
D. Referral form  
 
16- How do you think Khalid can be protected from this type of assault?  
Answer: 
A. The hospital should have a process and procedures that protect patients from the 
verbal abuse   
B. The hospital should have policies; rules; laws protect patients from the verbal 
abuse  
C. Khalid should avoid visiting this hospital  
D. The hospital should recruit a special nurse to take care of patients like Khalid case  
  
17- If Khalid's life ends while he is in the hospital; what is the nurse’s responsibility 
towards Khalid and his family? 
Answer: 
A. Giving the compassionate and respectful care 
B. Respect; support Khalid family and consolidation 
C. Provide the needed meeting rooms for the family  
D. Assist the family to go around the hospital  
 
18- What is the doctor’s responsibility towards Khalid’s decision of not coming back to 
the hospital? 
     Answer:  
A. Accept and respect his decision 
B. Advise; accept; apologize  
C. Ignore that decision and do not accept it  
D. Tell the hospital management and raise a complain to Khalid 
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19- Explain the consequences of not protecting Khalid’s values and beliefs?   
Answer: 
A. Khalid’s health is affected negatively, causing emotional pain for the patient 
B. Khalid’s health getting worse; maybe die; not happy; depressed 
C. Khalid will leave the hospital and advise his friend not to visit this hospital 
D. Khalid can sue the hospital and take the nurses to the court  
 
20- Which is the particular name of the patient's right that is breached if the hospital 
enforces Khalid to be treated by certain physician? 
            Answer: 
A. The patient and family right for refusing or discontinuing treatment  
B. The patient and family right to stop treatment; select or choose the doctor and the               
hospital  
C. The right of not being enforced  
D. The right to decide on their treatment  
 
 
 
 
21- Which one of the patient and family rights will be breached if a nurse shares 
information about Khalid with people from outside the medical team?  
              Answer:  
              ………………………………………………………………………….. 
              ………………………………………………………………………….. 
 
22- Mention two patient and family rights breached by the nurses? 
         Answer: 
               …………………………………………………………………………..  
               ………………………………………………………………………….. 
               ………………………………………………………………………….. 
               ………………………………………………………………………….. 
 
End of Test 
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C-5: Main experiment - post-test questionnaire 
 
DRAW A CIRCLE AROUND THE CORRECT ANSWER 
 
1- Which one of the following best illustrates the vulnerable and at-risk patient group? 
      Answer: 
I. All patients considered as vulnerable and at-risk patient group. 
J. Comatose patients and individuals with mental or emotional disabilities and 
elderly 
K. Only the patient with disabilities and elderly patients 
L. Only the emergency patients   
 
2- Which one of the following is needed to protect the patients from physical assault? 
      Answer: 
E. Effective protective facilities  
F. Effective protective signage  
G. Effective protective process 
H. Effective protective services  
 
3- Which one of the following statements best describes emergency patients? 
      Answer: 
E. Patients unable to make alternative safekeeping decisions for their possessions. 
F. Patients where we should help regardless of their responsibility of protecting their 
possessions. 
G. Patients that can decide how to protect their possessions. 
H. Patients whom the hospital not responsible for protecting their possessions.  
 
4- Which one of the following statements best illustrates the type of patients unable to 
protect their possessions?  
      Answer: 
E. Emergency, same-day surgery patients 
F. Elderly patients 
G. Female and child patients 
H. All patients  
 
5- Which one of the following statements best describes how you can respect the values 
and a belief of the patient related to food? 
      Answer: 
I. Respect the patients’ wish to eat anything any time on any days  
J. Respect the values and beliefs of the patients by not asking about their food need 
K. Respect the patients’ values and beliefs by allowing them to fast   
L. Respect the values and beliefs such as not eating certain food on certain days or at 
certain times.  
  
6- Which one of the following best illustrates the patient's right of respect for a 
patient’s privacy? 
      Answer: 
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E. Not to photograph the patient without his consent. 
F. Put the patient in a separate room 
G. Not to share the patient information with the family 
H. Not to post the patient information in Facebook 
 
 
7- Which one of the following best illustrates the respect of a patient's privacy rights? 
      Answer:  
A. Patient’s privacy expressed need is respected  
B. By giving an identification code to the patients 
C. Use of curtains while diagnosing the patients 
D. Photograph the patients without their consent  
 
8- Which one of the following best illustrates the patient's right of appropriate 
assessment and management of pain? 
      Answer:  
A. Having only one medication  
B. Giving the correct medication to the patient 
C. Giving more than one medication 
D. Having full assessment and laboratory checks  
 
9- Which one of the following best illustrates the right of communication with patients 
and their families? 
      Answer: 
A. Using the patient’s consent to share their patients’ file  
B. Using the mobile to talk with patients and their families  
C. Using the internet to communicate and send emails to patients and their families 
D. Using the up-to-date technology in communication and sharing patient file  
 
10- Which one of the following best illustrates the patient and family right for refusing 
or discontinuing treatment? 
      Answer: 
A. The patient can leave the hospital even against the advice of his/her physician 
B. The patient can stop taking the medicine even against the advice of his/her 
physician 
C. The patient can change his/her medicine even against the advice of his/her 
physician 
D. The patients can stop and continue their treatment as they like 
  
11-  Which one of the following best illustrates the patient's right for confidentiality? 
            Answer: 
A. Protecting patient file and not holding patient related discussion in public places 
B. Keeping the patient file in a locker 
C. Not to share patients information with or without their consent 
D. Protecting the patient information by putting the patient in a separate room 
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Read the following case study and answer the following questions  
 
Khalid, an older disabled patient; he heard the news about the hospital’s free diagnosis 
activity day for the blood sugar level and decided that he should attend it. Khalid reached the 
hospital and started moving around the hospital asking everyone about the activity; He asked 
one of the nurses to help him, but unfortunately she started shouting and abusing him verbally 
to go to the hospital’s emergency centre.  
 
While Khalid was being diagnosed and felt happy that his sugar level is normal; he realized 
that he lost his ring; and while the nurse was searching around for his ring, the mosque Athan 
was announced so he requested the nurse to help him to pray. The nurse helped him to pray – 
afterward he said to the nurse “thanks a lot for your help sister, I really now feel better 
because of the prayer”. 
 
After that; while Khalid was sitting in the hospital restaurant; two nurses came and sit near 
him and started talking about a disabled patient; they mentioned that he was annoying 
because of his many requests for help. From what he heard, Khalid realized that the two 
nurses were talking about him. He felt nervous and left the hospital, travelling back home he 
kept saying in his mind, “that I will never in my life come back to this hospital”.  
 
    
12- Under which vulnerable and at-risk patient group can you identify Khalid as 
belonging to? Answer:  
A. Disabled patient 
B. Wheelchair patient; handicapped patient 
C. Low level sugar patient needs extra healthcare  
D. High risk patient with low sugar  
  
13- What is the procedure that the hospital should undertake to protect Khalid from 
losing his ring?  
      Answer: 
A. Keeping it in secure room or in a locker  
B. Advise Khalid to take care of his ring 
C. The hospital not responsible for protecting Khalid from losing his ring  
D. Take the ring and keep it on the nursing table or keeps the ring with any nurse  
 
14- Explain the consequences of not protecting Khalid’s values and beliefs?   
Answer: 
A. Khalid’s health is affected negatively, causing emotional pain for the patient 
B. Khalid’s health getting worse; maybe die; not happy; depressed 
C. Khalid will leave the hospital and advise his friend not to visit this hospital 
D. Khalid can sue the hospital and take the nurses to the court  
 
15- How do you think Khalid’s privacy can be protected? 
Answer:  
A. The hospital should have a process and procedures that protect patient’s privacy   
B. The hospital should have policies; rules; laws that protect patient’s privacy  
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C. The hospital should depend on the staff to protect the patients privacy  
D. The hospital relay on Khalid to hide his information  
16- Explain the main patient and family right demonstrated by measuring the correct 
level of sugar for Khalid? 
Answer:  
A. The right of appropriate assessment and management of pain 
B. The right of giving correct diagnose; correct medication; correct result 
C. The right of correct measuring and testing the sugar level 
D. The right of correct assessment and lab testing  
 
17- What was the appropriate assessment given to Khalid?  
Answer:  
A. Giving Khalid the correct level of measuring for his blood sugar  
B. Giving Khalid the correct sugar level and the appropriate sugar test level 
C. Helping Khalid by the nurse  
D. Giving Khalid the correct medicine   
 
18- Do you think that the nurses or the doctors are allowed to tell Khalid about his 
healthcare condition and why?  
Answer: 
A. Yes, Khalid is protected by the right of communication 
B. Yes, Khalid is protected by the right to now; the right to be informed and told 
C. No, they are not allowed to tell Khalid about his healthcare condition  
D. No, to protect Khalid confidentiality  
 
19- If Khalid's life ends while he is in the hospital; what is the nurse’s responsibility 
towards Khalid and his family?  
Answer: 
A. Giving the compassionate and respectful care 
B. Respect; support Khalid family and consolidation 
C. Provide the needed meeting rooms for the family  
D. Assist the family to go around the hospital  
 
20- What is the doctor’s responsibility towards Khalid’s decision of not coming back to 
the hospital?  
     Answer:  
E. Accept and respect his decision 
F. Advise; accept; apologize  
G. Ignore that decision and do not accept it  
H. Tell the hospital management and raise a complain to Khalid  
 
21- Do you think that the nurses are allowed to tell the people from outside the medical 
team about Khalid's healthcare condition and why? Answer:   
              …………………………………………………………………………………… 
22- Mention two patient and family rights breached by the nurses? Answer: 
               …………………………………………………………………………………... 
               …………………………………………………………………………………... 
End of Test 
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C-6: Test-items Re-numbering Table 
 
See page 195 which shows the reference to Appendix-C-6- Test-items instruments table 
below: 
 
Test-items Re-numbering 
Validation 
study test-
items 
 Main experiment 
pre-test-items 
 Main experiment 
post-test-items 
1 1   
2 3 1 
4   2 
5   3 
6   4 
7 5 5 
9   6 
10 11 7 
11 2 8 
12 4   
13   9 
14 6   
15 7   
17 8 10 
18 9   
19 10 11 
21 12   
22 13 12 
24 16   
25 14 13 
28 19 14 
30   15 
31   16 
32   17 
33 15   
34   18 
35 17 19 
36 18 20 
37 20   
38 21   
39   21 
40 22 22 
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Appendix D: Interview Questions 
 
1. In your own words, please explain to me your view of best healthcare practice for 
conducting mHealthcare training programmes in Jordan. 
 
2. What is your evaluation of the factors that may assist improving the useability of the 
training application? For instance (the researcher read the list below). 
 
 Rules and Regulation  
 Procedures 
 Motivation and awards  
 Delivery of training  
 Design and consistency  
 Quality and service  
 Feedback  
 Training integration with real life scenarios  
 Real time training through work experience  
 Videos and scenarios  
 Examples and Non examples  
 Digital artifacts and images  
 Case study  
 Direct to the point facts  
 The lesson out of that training  
 Check the usability factors of the mobile application  
 The navigation control  
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Appendix E: Quest Output Files 
E-1: Pilot Study 
 
E-1-1: Pre-Test 
E-1-1-1: Data File 
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E-1-1-2: Control File 
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E-1-1-3: Item Analysis Results for Observed Responses 
 
 
E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-3: Item Analysis Results for Observed Responses 
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E-1-1-4: Test-item estimates 
 
 
 
E-1-1-4: Test-item estimates 
 
Appendix Page | 48  
 
 
 
 
 
 Appendix Page | 49  
 
E-1-1-5: Case estimates 
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E-1-1-6: Summary of case estimates  
 
 
E-1-1-7: Summary of item estimates  
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E-1-2: Post-Test 
E-1-2-1: Data File 
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E-1-2-2: Control File 
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E-1-2-3: Item Analysis Results for Observed Responses  
 
E-1-2-3: Item Analysis Results for Observed Responses  
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E-1-2-3: Item Analysis Results for Observed Responses  
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E-1-2-3: Item Analysis Results for Observed Responses  
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E-1-2-3: Item Analysis Results for Observed Responses  
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E-1-2-3: Item Analysis Results for Observed Responses  
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E-1-2-4: Test-item estimates 
 
 
E-1-2-4: Test-item estimates 
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E-1-2-5: Case estimates 
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E-1-2-6: Summary of case estimates  
 
 
 
E-1-2-7: Summary of item estimates  
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E-2: Instrument Validation Study 
 
E-2-1: Data file 
 
 
 
E-2-2: Control file 
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E-2-3: Item Analysis Results for Observed Responses 
 
 
E-2-3: Item Analysis Results for Observed Responses 
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E-2-3: Item Analysis Results for Observed Responses 
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E-2-3: Item Analysis Results for Observed Responses 
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E-2-3: Item Analysis Results for Observed Responses 
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E-2-4: Test-item estimates 
 
 
E-2-4: Test-item estimates 
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E-2-5: Case estimates 
 
 
 
E-2-6: Summary of item estimates  
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E-2-7: Summary of case estimates  
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E-3: Main Experiment 
E-3-1: Pre-Test 
E-3-1-1: Pre-test-Data File 
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E-3-1-2: Pre-test-Control File 
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E-3-1-3: Item Analysis Results for Observed Responses  
 
E-3-1-3: Item Analysis Results for Observed Responses  
 
Appendix Page | 84  
 
 
 
E-3-1-3: Item Analysis Results for Observed Responses  
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E-3-1-3: Item Analysis Results for Observed Responses  
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E-3-1-3: Item Analysis Results for Observed Responses  
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E-3-1-4: Test-item estimates 
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E-3-1-5: Case estimates 
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E-3-1-6: Summary of case estimates  
 
 
E-3-1-7: Summary of item estimates  
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E-3-2: Post-Test 
E-3-2-1: Data File 
 
 
 
 Appendix Page | 93  
 
E-3-2-2: Control File 
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E-3-2-3: Item Analysis Results for Observed Responses – Anchor ON 
 
E-3-2-3: Item Analysis Results for Observed Responses – Anchor ON 
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E-3-2-3: Item Analysis Results for Observed Responses – Anchor ON 
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E-3-2-3: Item Analysis Results for Observed Responses – Anchor ON 
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E-3-2-4: Test-item estimates 
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E-3-2-5: Case estimates 
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E-3-2-6: Summary of case estimates  
 
 
 
 
 
E-3-2-7: Summary of item estimates  
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Appendix F: Participant Information Sheet 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PARTICIPANT INFORMATION SHEET 
COLLEGE OF: Business 
SCHOOL OF: Business IT and Logistics 
 
Project title: An Investigation of mobile healthcare (mHealthcare) training design for healthcare 
employees in Jordan 
 
Investigators:  
Mahmoud Bakkar 
PhD research student, 
School of Business IT and logistics,  
RMIT University, 
Mahmoud.bakkar@rmit.edu.au 
 
Primary Supervisor 
Dr. Elspeth McKay, PhD, Fellow ACS 
Associate Professor 
School of Business IT and Logistics 
RMIT University, 
elspeth.mckay@rmit.edu.au 
 
Associate Supervisor 
Dr Ferry Jie, PhD 
Deputy Program Director Master of Supply Chain and Logistics Management 
School of Business IT and Logistics 
RMIT University, 
ferry.jie@rmit.edu.au 
 
 
Dear Participant, 
You are invited to participate in a research project being conducted by RMIT University. This 
information sheet describes the project in straightforward language, or ‘plain English’. Please read 
this sheet carefully and be confident that you understand its contents before deciding whether to 
participate. If you have any questions about the project, please ask one of the investigators.  
This research activity is being conducted by Mr Mohamed Numan Bakkar, Research Assistant for 
Mahmoud Bakkar, a Business Information System PhD student enrolled in the School of Business IT 
and Logistics. The research is supervised by Associated Professor Elspeth McKay and Dr. Fery Jie, of 
the School of Business IT and Logistics, RMIT University. The aim of this research study is to 
identify best practices for mobile healthcare (mHealth) training and to understand the persistence 
factors with a view to increasing the adoption of such best practices in Jordan. This research project 
has been approved by the RMIT Human research Ethics Committee.
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You have been approached to participate for this research project because you have been identified as 
hospital staff required to attend training in mHealth courses. Approximately 40 participants from two 
hospitals will be invited to participate in this research activity.          
 
The data collection method for this research activity involves the preliminary calibration of the 
Questionnaire test-items. To this end, you will be involved in the following way: 
 To provide multiple choice style answers to a paper-based Questionnaire about Patient and 
Family Rights to be solved in 15 minutes.  
There will be no consequences from the results of this Questionnaire and no one can access your 
results including your supervisors; your results will be coded and anonymous and it will have no 
impact on your employment. 
All information gathered during this study, including your responses, will be securely stored for a 
period of five years in the School of Business IT and Logistics, RMIT University, and can only be 
accessed by the researchers involved in this project. After five years the data will be destroyed. 
Results published in academic journals and conferences will not include information that can 
potentially identify either you or your organisation. 
There are no foreseeable risks associated with your participation in this research project. Your 
participation will assist the researchers and the wider information and communications technology 
(ICT) and education communities understand of how this ICT mobile training tool can improve 
trainee performance in gaining new healthcare knowledge, particularly with a wide range of trainees’ 
learning preference differences. You may elect to receive a summary of the results of the study. In 
order to receive this summary, you need to provide us with a contact address during the session. 
Addresses collected in such a manner will only be used for disseminating the results and will be 
destroyed afterwards. 
Due to the nature of the data collection process, we are obtaining written informed consent from you. 
Please read this consent form carefully and be confident that you understand its contents before 
signing the consent form. If you have any questions about the project please feel free to contact one of 
the investigators. A copy of signed consent form will be given to you for your records. 
Your participation in this research is voluntary. As participant, you have the right to withdraw your 
participation at any time, have any unprocessed data withdrawn and destroyed, even though it can be 
reliably identified and to not increase your risk. Any information that you provide can be disclosed 
only if (1) it is to protect you or others from harm, (2) a court order is produced, or (3) you provide 
the researchers with written permission. 
If you have any questions regarding this research, please contact the researcher, Mahmoud Bakkar, or 
the primary supervisor listed above. 
Thank you for your participation in this research. 
Yours Sincerely, 
Mahmoud Bakkar 
 
If you have any concerns about your participation in this project, which you do not wish to discuss 
with the researchers, then you can contact the Ethics Officer, Research Integrity, Governance and 
Systems, RMIT University, GPO Box 2476V  VIC  3001. Tel: (03) 9925 2251 or email 
human.ethics@rmit.edu.au 
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Appendix G: Course Storyboard 
G-1: PFR-1 
 
 Skill Development 
Category (SDC) 
Task Description Text Graphic Video Hyperlinks 
PFR1-1 Children, disabled 
individuals, the 
elderly and other 
populations at risk 
receive appropriate 
protection. 
This task measure the 
pre-request skill for 
PFR1, the medical staff 
should be aware of 
appropriate protection 
to vulnerable and at-risk 
patient groups.   
Protect vulnerable and at-risk 
patient groups. 
 
For example comatose patients 
and individuals with mental or 
emotional disabilities. 
 
And it is never like abuse and 
negligent care elderly patients. 
 
Kind of lesson - such 
protection extends beyond 
physical assault to other areas 
of safety, such as protection 
from abuse, negligent care, 
withholding of services, or 
assistance in the event of a 
fire. 
 
It is part of patient safety 
protection, policies and 
procedures set to achieve that. 
 
 
 
A picture shows a 
blind patient helped by 
a doctor. 
 
 
A video demonstration 
shows a doctor and 
nurse help and support 
a blind patient to sit on 
the chair. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR1-2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Patients are 
protected from 
physical assault. 
This task measure the 
pre-request skill for 
PFR1, the medical 
staff should be aware 
of appropriate 
procedure to protect 
patient from physical 
assault. 
Protecting patient from physical 
assault. 
 
For example, the patient right to 
be free from mental, physical, 
sexual, and verbal abuse, 
exploitation, and harassment. 
 
It is never like Impose the 
patient to restraint or seclusion 
of any forms that are not 
medically necessary, or are used 
as a means of 
coercion,discipline, 
convenience, or retaliation by 
staff. 
 
Kind of lesson - The patient 
trust that his life in a safe and 
secure hands. 
 
Patient right of protection from 
physical assaultis part of patient 
safety protection, policies and 
procedures set to achieve that. 
A picture shows the different 
type of Physical assault  
- Mental  
- Physical  
- Verbal abuse 
- Harassment 
The second scene 
of the video shows 
the doctor and the 
nurse protecting a 
blind patient from 
verbal abuse and 
harassment and 
Physical assault. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR1-3 The organization 
takes measures to 
protect patients’ 
possessions from 
theft or loss. 
This task measure 
the entry skill for 
PFR1, the medical 
staff should be 
aware of 
appropriate 
procedure to 
protect patient  
possessions 
Protecting patients from 
theft and loss 
 
For example,  
emergency patients, 
same-day surgery 
patients, inpatients, 
patients unable to make 
alternative safekeeping 
arrangements, and those 
incapable of making 
decisions regarding their 
possessions. 
 
It is never like not 
protecting the patient 
possessions and gets it 
stolen or lost. 
 
Kind of lesson - The 
patent trust that his life 
and belonging in a safe 
and secure hands. 
 
Protecting patient’s 
possessions is part of 
patient and family 
rights. 
 
 
 
 
A picture shows the different type of 
patient possessions 
- Wallet 
- Gold and accessories 
- Mobile 
- Credit card 
- Keys 
 
 
 
 
The third scene of 
the video shows 
the doctor and the 
nurse protecting 
blind patient 
possessions. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR1-4 Care is considerate 
and respectful of the 
patient’s personal 
values and biefs 
This task measure 
the course level skills 
for PFR1, the 
medical staff should 
be aware of 
appropriate 
procedures to protect 
patient personal 
values and beliefs 
Patient personal values 
and beliefs 
 
For example, some 
patient’s religion not 
allows them to eat 
certain food or see 
certain food around their 
room. 
 
The Islam religion not 
allows eating the pork 
so the Muslim patients 
do not like to sit in place 
where the pork meal is 
serviced.  
 
Kind of lesson - The 
patient’s spiritual and 
religious beliefs help in 
improving patient 
healthcare. 
 
Respecting patient’s 
spiritual and religious 
beliefs is part of patient 
rights. 
 
 
 
 
 
 
 
 
A picture shows the respect of patient 
values and beliefs. 
 
 
 
The fourth 
scene of the 
video shows 
the doctor and 
the nurse help a 
blind patient to 
pray. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR1-5 Care is respectful of 
the patient’s need 
for privacy 
This task measure 
the course level 
skills for PFR1, the 
medical staff 
should be aware of 
appropriate 
procedures to 
protect patient 
privacy. 
Patients privacy 
 
For example, the patients 
may not wish to be 
photographed, recorded, 
or participate in 
accreditation survey 
interviews. 
 
It is never like sharing the 
patient’s photographs on 
social networks through 
the internet without 
patient consent. 
 
Kind of lesson - Trust 
between the patient and 
the staff increase the 
confident that the patient 
privacy is protected 
regardless of the open 
communication or the 
needs for the 
documentation.   
 
Respecting patient’s 
privacy is part of patient 
and family rights. 
 
 
A picture shows the different type 
of patient privacy vulnerable. 
 
 
The fifth scene of 
the video shows 
the doctor and the 
nurse protecting 
the patient 
privacy by not 
answering a 
visitor asking 
about patient 
healthcare. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR1-6 The organization is 
responsible for 
providing processes 
that support patients’ 
and families’ rights 
during care. 
This task measure the 
course main skill for 
PFR1, the medical staff 
should be aware of 
appropriate processes to 
support PFR during 
care. 
Organization processes support 
and respect PFR and 
organization leaders protect the 
PFR. 
 
For example, the organization 
set a procedure to protect 
patient beliefs and values like 
religion. 
 
The organization staffs do not 
have certain rules or procedure 
to protect patient beliefs. 
 
Kind of lesson - Collaborative 
work between the organization, 
leaders, and their staff to 
provide and support the PFR. 
 
Patient right is part of patient 
safety protection, policies and 
procedures set to achieve that. 
 
 
 
 
 
 
A picture shows the 
leaders working with the 
organization staff to set 
the processes of 
protecting the PFR. 
 
 
The sixth scene of the 
video shows the 
doctor and the nurse 
hearing an instruction 
and seeing a new flyer 
of the organization 
process to protect the 
PFR. 
http://www.jcrinc.com/ 
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G-2: PFR-2 
 
 
 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-1 The organization 
supports the patient’s 
right to appropriate 
assessment and 
management of pain. 
This task measure the 
pre-request skill for 
PFR2, the medical staff 
should be aware of 
appropriate assessment 
and management of 
pain.   
Appropriate assessment and 
management of pain. 
 
For example, give the right 
medication to the patient. 
 
It is never like giving the 
wrong medication to the 
patient or not correctly 
diagnosing the patient. 
 
Kind of lesson - Appropriate 
assessment and management of 
pain is a crucial factor in PFR.   
 
Patient right of appropriate 
assessment and management of 
pain is part of patient safety 
protection, policies and 
procedures set to achieve that. 
 
A picture shows the 
doctor and the nurse 
diagnose and give the 
right medication after 
carefully checking the 
patient file to give the 
right medication in the 
right time.  
 
 
 
The first scene of the 
second video shows 
the doctor and the 
nurse diagnose and 
give the right 
medication after 
carefully checking the 
patient file to give the 
right medication in 
the right time. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-
2 
Communication with 
Patient and Family 
This task measure 
the entry skill for 
PFR2, the medical 
staff should be aware 
of appropriate 
procedure to 
communicate with 
the patient and his 
family. 
Sharing information with patient and 
their family. 
 
For example, some patients may not 
wish to personally know a confirmed 
diagnosis or to participate in the 
decisions regarding their care; they are 
given the opportunity and can choose 
to participate through a family 
member, friend, or a surrogate 
decision maker. 
 
Treats the patient without 
communicating with him using his 
native language or using interpreter. 
 
Kind of lesson - The patient who does 
not speak or understand the language 
of the predominant population will 
have access to an interpreter to assure 
understanding of the patient’s medical 
status and rehabilitation treatment 
plan. 
 
The patient with hearing or speech 
impairments will have access to 
appropriate communication services. 
 
Patient communication is part of 
patient safety protection, policies and 
procedures set to achieve that. 
A picture shows the doctor 
and the nurse communicating 
with the patient.  
 
 
The second 
scene of the 
second video 
shows the 
doctor and the 
nurse diagnose 
explaining to 
the patient about 
his healthcare. 
http://www.jcrinc.co
m/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-3 Supports the PFR to 
respectful and 
compassionate care at 
the End of life. 
This task measure the 
course level skills for 
PFR2, the medical staff 
should be aware of 
appropriate procedures 
to  Supports the PFR to 
respectful and 
compassionate care at 
the End of life 
Compassionate care at the end of 
life 
 
For example, dying patient in 
Islam preferred to be washed and 
cleaned by their family members. 
 
Patient right to respectful and 
compassionate care at the end of 
life is part of patient safety 
protection, policies and 
procedures set to achieve that. 
 
and the consequences of not 
respecting the dignity of the 
dying patient are:  
- Can cause emotional 
pain to the patient 
family. 
 
A picture shows the 
doctor and the nurse 
respecting died 
patient. 
 
The third scene of 
the second video 
shows the doctor and 
the nurse respecting 
died patient. 
http://www.jcrinc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-4 The organization 
informs patients and 
families about their 
rights and 
responsibilities related 
to refusing or 
discontinuing 
treatment. 
This task measure the 
course level skills for 
PFR2, the medical staff 
should be aware of 
patient right of refusing 
or discontinuing 
treatment. 
 
Refusing or discontinuing 
treatment. 
 
For example, the patient may 
request to leave the hospital even 
against the advice of his/her 
physician. 
 
 
Enforce the patient to be treated by 
certain physicians even though his 
rejection. 
 
 
Kind of lesson - Patients have the 
right to leave the hospital even 
though against the advice of his/her 
physician. But they also have 
responsibility against their 
decision. The organization has to 
inform patients about the 
consequences of their decisions and 
inform them about available care 
and treatment alternatives for them. 
 
Patient right of refusing or 
discontinuing treatment is part of 
patient safety protection, policies 
and procedures set to achieve that. 
 
 
 
A picture shows 
the patient refusing 
or discontinuing 
treatment. 
 
 
 
 
The fourth scene of the 
second video shows the 
doctor and the nurse 
react to a patient 
refusing or 
discontinuing 
treatment. 
 
http://www.jcrinc.co
m/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-
5 
Patient information 
is confidential 
This task measure 
the course level 
skills for PFR2, 
the medical staff 
should be aware 
of patient right of 
information 
confidentiality. 
Information confidentiality 
 
Protect patient information 
 
For example, Staff respects 
patient confidentiality by not 
posting confidential information 
on the patient’s door or at the 
Nursing station and by not 
holding patient-related 
discussions in public places. 
 
Talking in public or through the 
break time in restaurant or café 
about certain patient health. 
 
Patients have the rights to have 
their medical record read only 
by the people who are treating 
or supervising the patient’s care, 
or by others specifically 
authorized by the hospital. 
 
Patient confidentiality is part of 
patient safety protection, 
policies and procedures set to 
achieve that. 
 
 
 
 
A picture shows the different type of 
protecting patient confidentiality. 
 
 
The fifth scene of the 
second video shows 
the doctor and the 
nurse looking on 
flyer which explains 
the different type of 
protecting patient 
confidentiality. 
And a discussion 
between the doctor 
and the patient 
explaining to him that 
we are respecting the 
patient 
confidentiality. 
 
http://www.jcrinc.
com/ 
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 Skill 
Development 
Category 
(SDC) 
Task 
Description  
Text  Graphic Video Hyperlinks 
PFR2-
6 
identify, protect, 
and promote 
patient rights 
This task 
measure the 
course level 
skills for PFR2, 
the medical 
staff should be 
aware of patient 
right of how to 
identify, 
protect, and 
promote patient 
rights. 
Identify patient rights 
For example, Staff respects 
patient right by not posting 
confidential information on the 
patient’s door or at the nursing 
station and by not holding 
patient-related discussions in 
public places. 
 
Talking in public or through the 
break time in restaurant or café 
about certain patient health and 
the consequences of that are:  
- Patient feels 
uncomfortable, unhappy 
and worried.    
- Can cause emotional 
pain to the patient and 
negative health side 
effect  
 
Patient right is part of patient 
safety protection, policies and 
procedures set to achieve that. 
A picture shows the 
different type of patient 
right. 
 
 
 
 
The sixth 
scene of the 
second video 
shows the 
doctor and 
the nurse 
talking about 
different type 
of patient 
right. 
. 
 
http://www.jcri
nc.com/ 
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 Skill Development 
Category (SDC) 
Task Description  Text  Graphic Video Hyperlinks 
PFR2-7 Supports PFR to 
participate in the care 
process. 
This task measure the 
course level skills for 
PFR2, the organization 
should supports PFR to 
participate in the care 
process. 
PFR support in patient care 
 
For example, support the patient 
values and beliefs. 
 
Not respecting the patient values 
and beliefs and the consequences 
of that are:  
- Patient feels 
uncomfortable, unhappy 
and worried.    
- Can cause emotional pain 
to the patient and 
negative health side effect  
 
Patient right is part of patient 
safety protection, policies and 
procedures set to achieve that. 
A picture shows the 
support of PFR during 
the care process. 
 
 
 
The seventh scene of 
the second video 
shows the doctor and 
the nurse talking 
about supporting of 
PFR to participate in 
the care process. 
 
http://www.jcrinc.com/ 
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Appendix H: mHealthcare Training Programme Interface/screens 
 
This section shows the screens of the Mobile Healthcare Application (mHTA) used to 
conduct the main experiment. The application was designed and programmed by the 
researcher; the training activities are divided into two modules PFR1 and PFR2. 
The following Appendix pages represent an example of the mHTA screen displays. 
 
Appendix H: mHealthcare Training Programme Interface/screens 
 
 
 
 
 
 
 
 
 
 
 
  
  
  
  
  
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
   
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
  
  
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
mHealthcare Tutorials 
 
 
Start the training 
Layout 
Course navigation 
Knowledge check 
Play video 
Start the training 
In the welcome screen touch the button Here to participate 
 
 
 
 
 
 
 
 
 
Touch the right arrow to navigate to the next screen 
Touch the left arrow to navigate to the previous screen 
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mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
Layout 
The layout of the screens have a right and left arrow buttons to navigate 
forward and backward. 
 
The navigation screen provides four buttons: Objectives, Course 
overview, Tutorial, and Knowledge check. 
Course Navigation 
Touch the button course to start navigating. 
 
 
 
 
Then select your course. 
 
 
 
 
After that, select the task to navigate through the content. 
 
 
 
Course objectives Course overview  Tutorial      Knowledge check 
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mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
Knowledge check and video 
 
Touch the knowledge check button to start. 
 
 
 
 
 
 
 
 
 
Touch the play video button to play the video. 
 
Play video 
Welcome to the Patient and Family Rights Course - Experimental Training 
 
This is a trial application to evaluate continuous medical education training 
delivery on mobile devices. RMIT University, School of Business Information 
Technology and Logistics, Melbourne, Australia. 
 
Senior Supervisor: Associate Professor Elspeth McKay, PhD, Fellow ACS 
Associate Supervisor: Ferry Jie, PhD 
PhD (Business Information Systems) Scholar: Mahmoud Bakkar 
 
Participation is voluntary, confidential and subject to RMIT Human Research 
Ethics Committee’s approval. 
 
Kindly if you wish to participate, please touch Here 
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mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
Course objectives: 
 To explain and demonstrate the following tasks of PFR 1 
 
 
1. Children, disabled individuals, the elderly and other populations at risk receive appropriate protection. 
2. Patients are protected from physical assault. 
3. The organization takes measures to protect patients’ possessions from theft or loss. 
4. Care is considerate and respectful of the patient’s personal values and beliefs 
5. Care is respectful of the patient’s need for privacy 
6. The organization is responsible for providing processes that support patients’ and families’ rights during care. 
 
 
 To explain and demonstrate the following tasks of PFR 2 
Patient and Family Rights (PFR) 
mHealthcare training course 
Mahmoud N Bakkar, PhD scholar 
Supervisors: 
Associate Prof Elspeth McKay 
Dr. Ferry Jie 
 
 
1. The organization supports the patient’s right to appropriate assessment and management of pain. 
2. Communication with Patient and Family 
3. Supports the PFR to respectful and compassionate care at the end of life. 
4. The organization informs patients and families about their rights and responsibilities related to refusing or 
discontinuing treatment. 
5. Patient information is confidential 
6. identify, protect, and promote patient rights 
7. Supports PFR to participate in the care process. 
 
 
 
 
 
 
 
 
 
Objectives 
 
 
 
 
 
 
 
 
 
Course 
 
 
 
 
 
 
 
 
 
Tutorial Feedback 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
Select the course below: 
 
 
 
 
 
PFR 1 PFR 2 
Patient and Family Right (PFR1) 
• Each patient is unique, with his or her own needs, strengths, 
values, and beliefs. Health care organizations work to establish 
trust and open communication with patients and to understand 
and protect  each patient’s cultural,  psychosocial,  and spiritual 
values and to promote that in hospitals PFR1 standards are set. 
 
• The course summarises which tasks needed to achieve PFR1 
standards, highlighting on what knowledge and tasks they 
require, what were the main facts, examples and non examples 
and what their lessons gained now after achieving  the  PFR1 
tasks. 
 
• For more information visit JCIA site  
http://www.jointcommissioninternational.org/ 
 
Patient and Family Rights 
 
 
 
A Patient protected by PFR1 
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mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
Patient and Family Right (PFR1) Tasks 
Appropriate Protection 
Physical Assault 
Patients’ Possessions 
Values and Beliefs 
Patient Privacy 
Processes that support PFR 
JCIA standard: Children, disabled individuals, the elderly and other 
populations at risk receive appropriate protection. 
RULES: Just the Facts 
The organisation needs to identify and protect vulnerable and at-risk patient groups. Staff members 
also need to understand their responsibilities to protect these patients. 
 
 
 
Elderly patient receives appropriate 
protection 
 
 
Children receives  appropriate 
protection 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
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mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting vulnerable and at-risk patient groups. 
 
Principle: It is wrong not to protect these at-risk patient groups. 
 
Policy: Each healthcare organisation identifies its vulnerable and at-risk patient groups and 
establishes effective processes to protect the rights of individuals in these groups. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: Vulnerable and at-risk patient group could include: comatose patients and individuals 
with mental or emotional disabilities. 
video 
 
 
 
 
 
 
 
Elderly patients are an 
at-risk patient group 
 
 
 
 
Children patients are an 
at-risk patient group 
 
 
 
 
Comatose patients are an 
at-risk patient group 
 
 
Comatose patients, Children patients, Disabled patients, and Emotionally disabled patients 
are examples of at-risk patient groups 
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mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
NON-EXAMPLES: It is never like this 
Hospital staff should never abuse and negligent care of vulnerable and at-risk patients (such as elderly 
patients). 
 
 
The consequences of that are: 
 patients’ health is affected negatively, and causing emotional pain for 
the patient. 
KINDS-of-LESSON: It is kind of like this 
Such protection extends beyond physical assault to other areas of safety, such as: protection from 
abuse, negligent care, withholding of services, and/or assistance in the event of a fire. 
 
 
 
 
 
 
Elderly patient 
feeling happy 
 
 
A doctor helping an 
elderly patient 
 
 
A patient  with an 
emotional pain 
 
 
A patient with an 
emotional pain 
 
 
Children are one of the 
at-risk patient group protected 
 
 
Protection extends to assistance with 
finding fire exits in the event of a fire 
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Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
PARTS-of-LESSON: It is part of this 
Wholistic patient safety protection of Vulnerable and at-risk patient groups. 
TRY ME: Have a go 
Answer the following question: 
Select the vulnerable and at-risk patient groups that are protected : 
 
 
A. Children, disabled individuals, elderly patient. 
 
 
B. Children, disabled individuals, elderly patient, comatose patients. 
 
 
C. Children, disabled individuals, elderly patient, comatose patients and individuals with mental or 
emotional disabilities. 
 
 
 
Healthcare safety and protection of vulnerable and at-risk patient group 
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mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
TRY ME: Have a go 
Answer the following question: 
Select the vulnerable and at-risk patient groups that are protected : 
 
 
A. Children, disabled individuals, elderly patient. 
 
 
B. Children, disabled individuals, elderly patient, comatose patients. 
 
 
C. Children, disabled individuals, elderly patient, comatose patients and individuals with mental or 
emotional disabilities. 
TRY ME: Have a go 
Answer the following question: 
Select the vulnerable and at-risk patient groups that are protected : 
 
 
A. Children, disabled individuals, elderly patient. 
 
 
B. Children, disabled individuals, elderly patient, comatose patients. 
 
 
C. Children, disabled individuals, elderly patient, comatose patients and individuals with mental or 
emotional disabilities. 
 
Correct, you can continue to the next task 
 
Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Children, disabled individuals, the elderly and other populations at risk receive appropriate protection. 
 
 
The local hospital in the city organized a free day for checking blood sugar levels. Khalid, an older disabled patient was 
diagnosed as having low blood pressure, and uses the wheelchair for moving around. He heard the news about the 
hospital’s free diagnosis activity day and decided that he should attend it to check that his blood sugar levels are 
normal. Khalid reached the hospital by taxi and thanked the taxi driver who helped him get out the car and to sit on his 
wheelchair. After that Khalid start moving around the hospital asking everyone about the activity; but he was becoming 
quite disappointed because no one could help him. 
 
As result Khalid spent a lot of time going around the hospital grounds on his wheelchair in the heat of the sun. 
Consequently his blood pressure lowered and he started feeling sick. He asked one of the nurses to help him, but 
unfortunately she did not give him any attention, telling him to go to the hospital’s emergency centre. 
 
 
1. Did the nurse identify Khalid as a vulnerable and an at-risk patient? 
 
 
2. Under which vulnerable and at-risk patient groups can you identify Khalid? 
JCIA standard: Patients are protected from physical assault. 
 
RULES: Just the Facts 
The organisation needs to protect patients from physical assault by visitors, other patients, and/or staff. 
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Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting patients from physical assault. 
 
Principle: it is wrong not to protect patients from physical assault. 
 
Policy: Each organisation establishes effective processes and quality procedures to protect patients 
from physical assault. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example, the patient’s right is to be free from such things as: mental, physical, sexual, verbal 
abuse, exploitation and harassment. 
 
 
 
 
Children and patients are protected from assault 
 
 
 
Organisation staff protect patients from physical assault 
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NON-EXAMPLES: It is never like this 
Hospital staff should never restraint or impose non-medical procedures of any form. Or use any 
patients as a means of coercion, discipline, convenience, or retaliation by staff. 
 
 
The consequences of these actions are: 
patients feel uncomfortable, and it may cause emotional pain and/or 
KINDS-of-LESSON: It is kind of like this 
Such protection enables the patient to trust that their life is in safe and secure hands. 
healthcare side effects. 
video 
 
 
 
 
 
 
 
Impose the patient to restraint or seclusion of any form that are not medically 
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Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
PARTS-of-LESSON: It is part of this 
Wholistic patient protection from physical assault is part of their natural safety expectation. 
TRY ME: Have a go 
Answer the following question: 
The Organization responsible for protecting patient from physical assault either 
by: 
 
A. visitors, and other patients. 
 
 
B. visitors, and other patients, and/or staff. 
 
 
C. only staff and visitors. 
 
 
D. Not responsible at all. 
 
 
 
Healthcare safety and protection of patient from physical assault 
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TRY ME: Have a go 
Answer the following question: 
The Organization responsible for protecting patient from physical assault either 
by: 
 
A. visitors, and other patients, 
 
 
B. visitors, and other patients, and/or staff. 
 
 
C. only staff and visitors. 
 
 
D. Not responsible at all. 
TRY ME: Have a go 
Answer the following question: 
The Organization responsible for protecting patient from physical assault either 
by: 
 
A. visitors, and other patients, 
 
 
B. visitors, and other patients, and/or staff. 
 
 
C. only staff and visitors. 
 
 
D. Not responsible at all. 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
SHOW ME 
Case study 
 
 
Patients are protected from physical assault. 
 
 
Khalid, a disabled patient reached the hospital emergency department. He was helped by a hospital visitor to reach the 
emergency As soon as he reached the centre, two nurses came and started to help him. They sat him on a hospital 
bed; then one of the emergency’s reception staff came across to Khalid, asking for his ID and requesting Khalid to help 
them to fill a registration form. The staff members speak two different languages; when Khalid was asked about his 
name, he could not answer clearly. The staff member uttered a bad word in his own native language about wanting to 
hit some sense into him. However Khalid could understand these bad words because he  also  speaks  the  same 
language; he felt disappointed because of the staff member’s verbal abuse. 
 
1. What kind of assault was it that Khalid faced in the hospital? 
 
 
2. How do you think Khalid can be protected from this type of assault? 
JCIA standard: The organisation should protect patients’ possessions 
from loss or theft. 
 
RULES: Just the Facts 
During their healthcare the organisation should protect patients’ possessions from becoming lost or 
stolen. 
 
 
Patient possessions protected from becoming lost or stolen 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting patient possessions. 
 
Principle: It is wrong not to protect patient’s possessions. 
 
Policy: Healthcare organisations should implement quality procedures to protect their patients’ 
possessions. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example, due to their hospitalisation some patients in emergency, same-day surgery and/or 
inpatient units, maybe unable to make alternative safekeeping decisions for their possessions. 
 
 
video 
 
 
 
 
 
Protecting emergency patient possessions 
 
 
Protecting patients possessions by security and staff 
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NON-EXAMPLES: It is never like this 
Hospital staff should never lose or steal patient possessions. 
 
 
The consequences of this are: 
the patient feels uncomfortable, unhappy and worried, and causing 
emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Keeping patients’ possessions in a secure room or safety deposit box. 
 
 
 
 
 
 
 
Patients with health side effect after losing their possessions 
 
 
Medical staff keeps patient possessions in a secure room 
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Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
PARTS-of-LESSON: It is part of this 
Wholistic patient protection. 
TRY ME: Have a go 
Answer the following question: 
An audited activity to measure staff --------- of protecting patients’ possessions 
from theft or loss. 
A. Happiness 
 
B. Awareness 
 
C. Readiness 
 
D. Following 
 
 
 
Healthcare safety and protection of patient from losing their possessions 
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TRY ME: Have a go 
Answer the following question: 
An audited activity to measure staff --------- of protecting patients’ possessions 
from theft or loss. 
A. Happiness 
 
B. Awareness 
 
C. Readiness 
 
D. Following 
TRY ME: Have a go 
Answer the following question: 
An audited activity to measure staff --------- of protecting patients’ possessions 
from theft or loss. 
A. Happiness 
 
B. Awareness 
 
C. Readiness 
 
D. Following 
 
 
Correct, you can continue to the next task 
 
 
Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
The organization takes measures to protect patients’ possessions from theft or loss 
 
 
Khalid, a disabled patient reached the hospital emergency department; he was treated for low blood pressure. After a 
while he starts to  feel better and  the doctor advises him to continue taking the medicine and avoid  the hot sun. 
However as soon as Khalid starts preparing himself to leave the hospital, he discovers that he has lost his ring. This 
ring was given to him by his beloved wife. Khalid asks the nurse to look around the emergency ward to help him find it. 
Unfortunately the nurse is not be able to find it. 
 
 
Khalid face color changed, his breathing and talking becomes more difficult, he felt angry and emotionally disappointed. 
 
 
1. What is the procedure that the hospital should undertake to protect Khalid? 
 
 
2. Whose one is responsible for what happened to Khalid -Khalid himself, the nurse or the hospital? 
JCIA Standard: care is considerate and respectful of the patient’s 
personal values and beliefs. 
 
RULES: Just the Facts 
The orgainisation needs to protect the patient’s personal values and beliefs 
 
 
 
Protecting Muslim and Christian patient values and beliefs 
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VALUES & PRINCIPLES: Behind the Scene EXAMPLES: It is like this 
 
Values: Protecting each patient’s spiritual and religious beliefs. 
 
Principle: It is wrong not to uphold each patient’s spiritual and religious beliefs. 
 
Policy: Each organisation identifies a process to respect patient values and beliefs. 
 
Audited activity: Staff and the organization must respond to requests for religious or spiritual support. 
 
For example: Some patients’ religions do not allow them to eat certain foods. 
 
 
 
video 
 
 
 
 
 
Muslim patient is allowed to eat beef or eggs but not allowed to eat pork 
 
 
 
Ramadan fasting and praying is respected 
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NON-EXAMPLES: It is never like this 
The Islam religion does not allow eating pork. Therefore Muslim patients do not like to occupy places 
where pork meals are prepared. 
 
 
The consequences of this are that: 
a patient feels uncomfortable, unhappy and worried, and it can cause 
emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
 
Accepting and respecting the differences of others such as fasting in Ramadan and Hajj in Islam. 
 
 
 
 
 
 
 
Different types of prohibited and non prohibited food 
 
 
Muslim beliefs in Hajj Muslim prays in Mosque Christian prays in church 
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PARTS-of-LESSON: It is part of this 
Wholistic respectfulness. 
TRY ME: Have a go 
Answer the following question: 
Which of the following is a food religious approach in Jordan: 
 
 
A. Not eating pork only. 
 
 
B. Not eating pork and fasting in Ramadan. 
 
 
C. Eating beef and chicken. 
 
 
 
 
 
Healthcare safety and protection of patients by respecting their values and beliefs 
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TRY ME: Have a go 
Answer the following question: 
Which of the following is a food religious approach in Jordan: 
 
 
A. Not eating pork only. 
 
 
B. Not eating pork and fasting in Ramadan. 
 
 
C. Eating beef and chicken. 
TRY ME: Have a go 
Answer the following question: 
Which of the following is a food religious approach in Jordan: 
 
 
A. Not eating pork only. 
 
 
B. Not eating pork and fasting in Ramadan. 
 
 
C. Eating beef and chicken. 
 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Care is considerate and respectful of the patient’s personal values and beliefs. 
 
 
Khalid, a disabled patient reached the hospital emergency department, he was treated for  low  blood  pressure. 
Afterwards, he knows that he has lost his ring; while the nurse was searching around for his ring, the mosque   Athan 
was announced so he requested the nurse to help him to pray. The nurse helped him to pray – afterward he said to the 
nurse “thanks a lot for your help sister, I really now feel better cause of the pray”. Then he asked the nurse to bring him 
his bag; when he was checking it, he surprised that his ring was inside the bag, so he felt happy and started smiling to 
the nurse. He told her you are so kind and such a nice nurse and that he appreciated her help, and he would thank her 
manager for her professionalism and kindness with him. 
 
1. What is the personal value and belief example mentioned in this case study? 
 
 
2. Do you think that the patient and family rights should protect the patient’s values and beliefs? 
JCIA Standard: Healthcare is respectful of the patients’ privacy. 
 
RULES: Just the Facts 
 
The organisation always protects a patient’s privacy. 
 
 
 
Protecting and respecting patient’s privacy 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protection of a patient’s privacy. 
 
Principle: it is wrong not to respect a patient’s privacy. 
 
Policy: Each healthcare orgainisation identify a process and quality procedures to  respect patient 
privacy. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: the patients may not wish to be photographed, recorded, or participate in research 
surveys and/or interviews. 
video 
 
 
 
 
Respecting patient ‘s privacy by not publishing their healthcare information on internet 
 
 
 
Respecting patient and their family privacy Respecting patient’s privacy during his pray 
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NON-EXAMPLES: It is never like this 
Hospital staff should never share a patient’s photograph on social networks or through the Internet 
without their consent. 
 
The consequences of this are that: 
 patient feels uncomfortable, unhappy and worried, 
 it can cause emotional pain to the patient, 
 and affect their friendships. 
KINDS-of-LESSON: It is kind of like this 
Gossiping about patients in public. 
 
 
 
 
 
 
Patients privacy protected by not sharing their information using the internet and social networks 
 
 
Gossiping about patient in public by medical staff is a breach of patient’s privacy 
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PARTS-of-LESSON: It is part of this 
Respecting patients’ privacy is crucial to their healthcare. 
TRY ME: Have a go 
Answer the following question: 
Which of the following is a safe social network for the medical staff to share the 
patient information through: 
 
 
A. Its not allowed to share patient information . 
 
 
B. Facebook and twitter. 
 
 
C. MySpace and Whatsapp. 
 
 
 
 
Healthcare safety and protection of patients by respecting their privacy 
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TRY ME: Have a go 
Answer the following question: 
Which of the following is a safe social network for the medical staff to share the 
patient information through: 
 
 
A. Its not allowed to share patient information . 
 
 
B. Facebook and twitter. 
 
 
C. MySpace and Whatsapp. 
TRY ME: Have a go 
Answer the following question: 
Which of the following is a safe social network for the medical staff to share the 
patient information through: 
 
 
A. Its not allowed to share patient information . 
 
 
B. Facebook and twitter. 
 
 
C. MySpace and Whatsapp. 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Healthcare is respectful of patients’ privacy. 
 
 
 
Khalid, a disabled patient reached the hospital emergency department; he was treated for low blood pressure. When he 
had finished collecting his personal possessions he then prepared to leave the hospital; while he was passing by the 
restaurant in the hospital, he felt thirsty and decided to have a drink of fruit juice. He ordered his drink and sat at a table 
drinking his juice. Suddenly while he was drinking his juice two nurses came and sit near him and started talking about   
a disabled patient who lost his ring; they mentioned that he was annoying because of his many requests for help. From 
what he heard, Khalid realized that the two nurses were talking about him. He felt nervous and left his juice, travelling 
back home he kept saying in his mind, “that I will never in my life comeback to this hospital”. 
 
1. Explain why Khalid’s privacy was breached? 
 
 
2. Do you think Khalid is too sensitive and that he should pay much attention to what’s happened with him at 
the hospital’s  restaurant? 
JCIA Standard: The organisation is responsible to provide healthcare 
processes that support their patients’ and their family’s rights. 
RULES: Just the Facts 
The organisation needs to identify effective processes that support and respect their patients’ and their 
family’s rights; and  the hospital management must follow these processes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hospitals identify effective processes to support patients’ and their family’s rights 
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VALUES & PRINCIPLES: Behind the Scene EXAMPLES: It is like this 
 
Values: to protect and respect their patients’ and their family’s rights by organisation. 
 
Principle: it is wrong not to protect patients’ and family’s rights. 
 
Policy: Each healthcare organisation uses a collaborative and inclusive process to develop their 
policies and procedures. When appropriate, they must include patients and families in this process. 
 
Audited activity : 
Healthcare staff needs to comply with the law to avoid being sued. 
 
For example: Protecting patient values and beliefs like religion. 
 
 
 
video 
 
 
 
Protecting a patient’s values and beliefs like Muslim patient praying in mosque 
 
 
 
Hospitals should protect and respect their patients’ and their family’s rights 
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NON-EXAMPLES: It is never like this 
Hospital staff neglects to protect patients’ health and welfare. 
 
 
 
 
The consequence of this is that : 
a patient feels uncomfortable, unhappy and worried, and it can cause 
emotional pain to them. 
KINDS-of-LESSON: It is kind of like this 
Collaborative teamwork in winning a football match. 
 
 
 
 
 
Protecting patients’ values and beliefs like Muslim patients’ praying in mosque and a Christian patient praying in church 
 
 
 
Protecting patients’ values and beliefs by respecting their religious food tradition 
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PARTS-of-LESSON: It is part of this 
Wholistic patient care. 
TRY ME: Have a go 
Answer the following question: 
Collaborative work between the --------------, --------------, and their ----------- to provide 
and support the PFR. 
 
 
A. patient, organization, staff. 
 
 
B. organization, leaders, staff. 
 
 
C. government, leaders, staff. 
 
 
 
 
Healthcare protection by providing healthcare processes that support patients’ and their family’s rights. 
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TRY ME: Have a go 
Answer the following question: 
Collaborative work between the --------------, --------------, and their ----------- to provide 
and support the PFR. 
 
 
A. patient, organization, staff. 
 
 
B. organization, leaders, staff. 
 
 
C. government, leaders, staff. 
TRY ME: Have a go 
Answer the following question: 
Collaborative work between the --------------, --------------, and their ----------- to provide 
and support the PFR. 
 
 
A. patient, organization, staff. 
 
 
B. organization, leaders, staff. 
 
 
C. government, leaders, staff. 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
The organisation is responsible  to provide healthcare processes that support  their patients’ and  their 
family’s rights. 
 
 
Khalid, a disabled patient reached the hospital emergency department; he was treated for low blood pressure. Khalid 
left the hospital and reached his home and started feeling better. However he was still feeling annoyed because of the 
nurses talking and laughing about him in the restaurant. He decided to call the hospital and complain; he then called 
the hospital’s receptionist and explained his case. They told him to forget about it and just ignore what has happened. 
However Khalid still angry and he asked to speak with the manager. The manager told Khalid that “in our hospital we 
protect the privacy of the patients, and we have a set of processes and procedures that we are always working to 
maintain”. Accordingly the manager requested that Khalid should pass by the hospital and submit an official complaint, 
and that the management will investigate it. Finally Khalid asked the manager instead, to just warn the nurses of their 
mistake and avoid doing it again. 
 
 
1. Which of the patient’s rights are breached? 
 
 
2. Explain how the manager justifies the patient and family rights to protect Khalid’s rights? 
Patient and Family Right (PFR2) Tasks 
Appropriate  Assessment 
Communication 
End of life care 
Discontinuing treatment 
Confidentiality 
Identify, protect, PFR 
Participation in the care 
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Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
Patient and Family Right (PFR2) 
• Each patient is unique, with his or her own needs, strengths, 
values, and beliefs. Health care organisations work to establish 
trust and open communication with patients and to understand 
and protect each patient’s appropriate assessment, 
communication, end of life care, confidentiality, and to identify 
and promote PFR to participate in the healthcare process. 
 
• The course summarises which tasks needed to achieve PFR2 
standards, highlighting on what knowledge and tasks they 
require, what were the main facts, examples and non examples 
and what their lessons gained now after achieving  the  PFR2 
tasks. 
 
• For more information visit JCIA site  
http://www.jointcommissioninternational.org/ 
JCIA Standard: The organisation supports the patient’s rights to 
appropriate healthcare assessment and management of their pain. 
 
RULES: Just the Facts 
Upholding appropriate healthcare assessment and pain management. 
 
A patient protected by PFR2 
 
 
 
A doctor checking the lab result 
 
 
 
Appropriate  medicine 
 
 
 
 
Patient Pain 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting patients’ rights for appropriate assessment and management of their pain. 
 
Principle: It is wrong not to support appropriate healthcare assessment and pain management. 
 
Policy: Each healthcare organisation identifies a process and quality procedures to support their 
medical assessments and their patients’ pain management. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: Give the correct medication to the patients. 
 
 
 
 
video 
 
 
 
 
Patient taking medicine Appropriate prescription Medicine 
 
 
 
Appropriate pain assessment for giving the right Medicine 
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NON-EXAMPLES: It is never like this 
Providing the wrong medication to patients. 
 
 
 
 
The consequences of this are: 
patients’ health deteriorates, 
patients feel uncomfortable, unhappy and worried, and 
it can cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Consideration for wholistic patient care. 
 
 
 
 
 
A nurse helping a patient A doctor helping a pregnant woman 
 
Giving a wrong prescription 
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PARTS-of-LESSON: It is part of this 
Overall quality patient healthcare. 
TRY ME: Have a go 
Answer the following question: 
Giving the wrong medication to the patient or not correctly diagnosing the patient 
is: 
 
 
A. An example of appropriate assessment. 
 
 
B. A non example of appropriate assessment . 
 
 
C. A lesson of appropriate assessment. 
 
 
 
 
Healthcare safety and protection of patients by providing an appropriate assessment and management of pain 
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TRY ME: Have a go 
Answer the following question: 
Giving the wrong medication to the patient or not correctly diagnosing the patient. 
is: 
 
 
A. An example of appropriate assessment. 
 
 
B. A non example of appropriate assessment . 
 
 
C. A lesson of appropriate assessment . 
TRY ME: Have a go 
Answer the following question: 
Giving the wrong medication to the patient or not correctly diagnosing the patient. 
is: 
 
 
A. An example of appropriate assessment. 
 
 
B. A non example of appropriate assessment . 
 
 
C. A lesson of appropriate assessment . 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
SHOW ME 
Case study 
 
 
The organisation supports the patient’s rights to appropriate healthcare assessment and management of 
their pain. 
 
 
Sarah is a mother of a two year old child named Joseph. Sarah always takes care of her child and brings him to the 
hospital for periodic health checks. One day Joseph started vomiting and his temperature increased. Sarah became 
worried about his health and she quickly took him to the hospital. In the hospital a doctor diagnosed Joseph’s condition 
and informed Sarah not to worry since it is just influenza. Sarah did not feel comfortable and kept asking the doctor and 
the nurses about her son’s health. The doctor came and told Sarah not to worry, explaining to her that “you and your 
children have the right to be given an appropriate assessment and management of pain and so we are sure that your 
child is having a flue and within a couple of days after taking the medicine he well start feeling better”. 
 
Explain the main patient and family rights demonstrated in this case study? 
JCIA Standard: Communication with patients and their families. 
 
RULES: Just the Facts 
The organisation must correctly share information between patients and their families. 
 
 
 
Sharing patient file information with patient family 
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VALUES & PRINCIPLES: Behind the Scene 
Values: safeguard information sharing between patients and their families. 
 
Principle: it is wrong not to seek consent to share medical information with the family. 
 
Policy: Each healthcare organisation identifies a quality processes and procedures to communicate 
medical information. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: some patients choose to directly involve their family in all their medical decision 
making. 
video 
 
 
 
 
Family members helping their patient in their medial decision 
 
 
 
Patient consent to share patient file 
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NON-EXAMPLES: It is never like this 
Talking to the family members about the patient with their consent. 
 
 
 
 
The consequences of doing this are that: 
the patient may feel uncomfortable, unhappy and worried, and 
it can cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Wholistic patient respect. 
 
 
 
 
 
 
 
A nurse communicating with a patient 
 
 
Communication between a doctor, patients and their family facilitated by an Interpreter 
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PARTS-of-LESSON: It is part of this 
The complete set of patient and family rights’ standards. 
TRY ME: Have a go 
Answer the following question: 
patients and families need to understand the organization’s process to obtain 
…………. and which care processes, tests, procedures, and treatments require 
their ………... 
 
 
A. Acceptance, Consent 
 
 
B. Consent, Approval 
 
 
C. Consent, Consent 
 
 
 
Healthcare safety and protection of patients by correct communication 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
                                                                                                           Appendix Page | 132   
Appendix H: mHealthcare Training Programme Interface/screens 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
TRY ME: Have a go 
Answer the following question: 
patients and families need to understand the organization’s process to obtain 
…………. and which care processes, tests, procedures, and treatments require 
their ………... 
 
 
A. Acceptance, Consent 
 
 
B. Consent, Approval 
 
 
C. Consent, Consent 
TRY ME: Have a go 
Answer the following question: 
patients and families need to understand the organization’s process to obtain 
…………. and which care processes, tests, procedures, and treatments require 
their ………... 
 
 
A. Acceptance, Consent 
 
 
B. Consent, Approval 
 
 
C. Consent, Consent 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Communication with patients and their families. 
 
 
Manal is a new nurse employed in the hospital; he can speak three languages Arabic, English and French. When 
Manal started her first day in the hospital an elderly patient from Algeria came into the hospital. The doctor asked the 
patient about his pain, but the doctor could not understand the patient’s Arabic accent. Consequently he asked him 
whether he could speak another language; telling him that he can speak French fluently. The doctor remembered that 
Manal could speak French; so he called her and asked her to communicate with the patient and ask him (in French) 
about his pain and how we can help him? The patient explained his pain to Manal, she then explained this response 
back to the doctor. Together  they helped him with an appropriate assessment of his  pain and give him the right 
medicine; the patient smiled and thanked Manal for her kindness with him. 
 
1. Is it mandatory that a doctor speaks different languages to communicate with their patients? 
 
 
2. Explain the main patient and family right demonstrated in this case study? 
JCIA Standard: Patient and family rights’ standards  support 
respectful and compassionate care at the end of one’s life. 
 
RULES: Just the Facts 
The organization promotes compassionate care at the end of a person’s life. 
 
 
Respectful and compassionate care at the end of patient ‘s life 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting the right to compassionate care at the end of one’s life. 
 
Principle: it is wrong not to respect a patient’s compassionate care at the end of their life. 
 
Policy: Each healthcare organisation must ensure that the medical decision-making for a patient’s 
comfort and dignity, guides all aspects of their care during the final stages of their life. To accomplish 
this, all staff members are made aware of the patient’s individuality at the end of their life. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: Dying Muslim patient need to be washed by their family members. 
 
 
 
 
Muslim Family 
 
 
 
Respectful and compassionate care at the end of patient ‘s life 
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NON-EXAMPLES: It is never like this 
Failing to respect the dignity of the dying patient. 
 
 
 
The consequences of this are that: 
it can cause emotional pain to the patient’s family members. 
KINDS-of-LESSON: It is kind of like this 
Respectful consolation for the family members. 
 
 
 
 
 
Respectful and compassionate care at the end of patient’s life 
 
 
 
Flowers represent the respect of the dead patient 
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PARTS-of-LESSON: It is part of this 
Wholistic patient and family respect. 
TRY ME: Have a go 
Answer the following question: 
 
To ensure that the decision-making process related to concern for the patient’s 
comfort and dignity guides all aspects of care during the final stages of life. To 
accomplish this, all staff members are made aware of ---------------------------------------. 
 
 
A. patient requirement 
 
 
B. patients’ unique needs at the end of life 
 
 
C. patient family 
 
 
 
Healthcare safety and protection of patient rights by respectful and compassionate care at the end of patient life 
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TRY ME: Have a go 
Answer the following question: 
 
To ensure that the decision-making process related to concern for the patient’s 
comfort and dignity guides all aspects of care during the final stages of life. To 
accomplish this, all staff members are made aware of ---------------------------------------. 
 
 
A. patient requirement 
 
 
B. patients’ unique needs at the end of life 
 
 
C. patient family 
TRY ME: Have a go 
Answer the following question: 
 
To ensure that the decision-making process related to concern for the patient’s 
comfort and dignity guides all aspects of care during the final stages of life. To 
accomplish this, all staff members are made aware of ---------------------------------------. 
 
 
A. patient requirement 
 
 
B. patients’ unique needs at the end of life 
 
 
C. patient family 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
                                                                                                           Appendix Page | 134   
Appendix H: mHealthcare Training Programme Interface/screens 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
 
Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
SHOW ME 
Case study 
 
 
Patient and family rights’ standards  support respectful and compassionate care at the end of one’s life. 
 
 
Salem is an older patient who reached the hospital suffering a heart attack. The medical team worked hard to help him 
but they could not improve his health and sadly, he died. His son Ahmed, came to the hospital and told the doctor that 
they needed to wash his body according to the Islam belief, and that he and his brother will take care of that. The 
hospital staff were respectful of the procedure and covered the body of the dead patient, and keep it in a secure and 
safe place. The doctor explained to Ahmed that they were respecting the dignity of their father, and that they would give 
their ultimate care to support the family of the deceased patient. 
 
Explain the main patient and family right demonstrated in this case study? 
JCIA Standard: The organisation informs patients and their families 
about their rights and responsibilities for refusing or discontinuing 
treatment. 
 
RULES: Just the Facts 
The organisation must uphold the decision to refuse and/or discontinue treatment. 
 
 
 
 
 
Patient refusing treatment 
 
 
A doctor investigating Lab reports 
 
 
A doctor diagnosing a patient 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
VALUES & PRINCIPLES: Behind the Scene 
Values: Uphold patient and family rights to refuse and/or discontinue treatment. 
 
Principle: it is wrong not to inform patients and their families, about their rights and responsibilities to 
refuse or discontinue treatment. 
 
Policy: To ensure that the decision-making process to carry out the patient’s wishes is applied 
consistently. The organisation needs to develop policies and procedures that include many 
professionals and their viewpoints. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: The patient may request to leave the hospital even against the advice of his/her 
physician. 
video 
 
 
 
A doctor checking patient blood Hospital A doctor reading patient file 
 
 
 
A doctor diagnosing a patient 
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NON-EXAMPLES: It is never like this 
Enforce the patient to be treated by certain physicians even though they have been rejected by the 
patient. 
 
 
 
 
 
The consequences of this are that: 
the patient feels uncomfortable, unhappy and worried, and 
it may cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Healthcare staff turning a blind eye. 
 
 
 
 
Different Hospitals 
 
 
Doctors checking patient file 
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PARTS-of-LESSON: It is part of this 
Wholistic patient and family right. 
TRY ME: Have a go 
Answer the following question: 
The organization informs patients and families about their rights and 
responsibilities related to …………………………….. 
 
 
A. patient visit and treatment. 
 
 
B. patient treatment. 
 
 
C. refusing or discontinuing treatment. 
 
 
 
Healthcare safety and protection of patients and their rights and responsibilities for refusing or discontinuing treatment. 
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TRY ME: Have a go 
Answer the following question: 
The organization informs patients and families about their rights and 
responsibilities related to …………………………….. 
 
 
A. patient visit and treatment. 
 
 
B. patient treatment . 
 
 
C. refusing or discontinuing treatment. 
TRY ME: Have a go 
Answer the following question: 
The organization informs patients and families about their rights and 
responsibilities related to …………………………….. 
 
 
A. patient visit and treatment. 
 
 
B. patient treatment . 
 
 
C. refusing or discontinuing treatment. 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
The organisation informs patients and their families about their rights and responsibilities for refusing or 
discontinuing  treatment. 
 
 
Rashid is a patient who came to the hospital and informed the doctor that he couldn’t sleep normally, and was always 
suffering from a headache and a strong pain in his legs. The diagnosing doctor looked at the hospital’s laboratory 
reports and found there was nothing wrong with Rashid’s health and informed Khalid. However, Rashid felt angry and 
refused to continue talking with the doctor, telling him that “I want another doctor to diagnose my case and I don’t want 
to be treated in this hospital”. The doctor understood that Rashid was feeling upset, and that he didn’t feel bad about 
his outburst; explaining to Rashid about his ethical responsibility regarding the correct treatment and diagnosis. 
 
1. Explain the main patient and family right demonstrated in this case study? 
 
 
2. What is the doctor’s responsibility  towards Rashid’s decision? 
JCIA Standard: Patient information is confidential. 
 
RULES: Just the Facts 
The organization needs to protect patients’ information. 
 
 
 
Nurses updating patient file 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting patients’ confidential information. 
 
Principle: it is wrong not to protect the confidentiality of patients’ information. 
 
Policy: Each organisation has a policy that indicates if patients have access to their health information 
and the process to gain access when permitted. Also to protect such information from loss or misuse. 
Furthermore, certain policies and procedures will reflect information that is released as required by 
particular laws and regulations. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: Respecting patient confidentiality by not posting private information on the patient’s 
hospital-ward door,  or at the nurses’ station; by not  holding  patient-related  discussions  in public 
places. 
video 
 
 
 
 
Discussing patient information in public 
 
Protecting patient information 
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NON-EXAMPLES: It is never like this 
Talking in public or during a shift-break in a restaurant or café, about patients’ health. 
 
 
The consequences of this are that: 
the patient feels uncomfortable, unhappy and worried, and 
it can cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Gossiping about patients. 
 
 
 
 
 
 
 
 
Discussing patient information in public 
 
 
Healthcare team 
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PARTS-of-LESSON: It is part of this 
Wholistic approach to patients’ health and welfare. 
TRY ME: Have a go 
Answer the following question: 
Can any doctor read the patient file and why? 
 
 
A. No, only patient healthcare team allowed to read his file for protecting patient confidentiality. 
 
 
B. Yes, if he is working in the same hospital. 
 
 
C. Yes, if he respect and protect the patient confidentiality. 
 
 
 
 
 
Healthcare safety and protection of patients information confidentiality. 
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TRY ME: Have a go 
Answer the following question: 
Can any doctor read the patient file and why? 
 
 
A. No, only patient healthcare team allowed to read his file for protecting patient confidentiality. 
 
 
B. Yes, if he is working in the same hospital. 
 
 
C. Yes, if he respect and protect the patient confidentiality. 
TRY ME: Have a go 
Answer the following question: 
Can any doctor read the patient file and why? 
 
 
A. No, only patient healthcare team allowed to read his file for protecting patient confidentiality. 
 
 
B. Yes, if he is working in the same hospital. 
 
 
C. Yes, if he respect and protect the patient confidentiality. 
 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Patient information is confidential 
 
 
 
While the patient named Rashid was leaving the hospital one of his work friends saw him and exchanged a greeting 
with him and then they left. However Rashid’s friend was curious to know what was the actual healthcare condition with 
Rashid, and asked the nurse about Rashid and his health problem. The nurse told Rashid’s friend that he suffers from 
headaches and a pain in his legs. Yet the doctor did not find any major health issue with Rashid, explaining that he did 
not accept this, and he had refused to continue his treatment in the hospital. Rashid’s friend thanked the nurse for that 
and smiled while leaving the hospital. 
 
1. Explain the main patient and family right demonstrated in this case study? 
 
 
2. What is the nurse’s responsibility towards Rashid? 
JCIA Standard: identify, protect, and promote patient rights. 
 
RULES: Just the Facts 
The organisation needs to correctly identify patients’ rights. 
 
 
 
Staff promoting patients’ rights 
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VALUES & PRINCIPLES: Behind the Scene 
Values: Protecting patients’ rights. 
 
Principle: it is wrong not to protect the patient’s rights. 
 
Policy: Each healthcare organisation has policies to identify, protect, and promote patients’ rights. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
EXAMPLES: It is like this 
For example: Staff respects a patient’s right not to discuss confidential information in public places. 
 
 
video 
 
 
 
 
Medical staff protecting patient confidentiality 
 
 
 
Protecting patient and family rights 
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NON-EXAMPLES: It is never like this 
Talking on a mobile phone about a patient’s health. 
 
 
The consequences of this are that: 
a patient may feel uncomfortable, unhappy and worried, and 
it may cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Providing continual high quality healthcare. 
 
 
 
 
 
 
Protecting patient and family rights 
 
 
Protecting patient confidential information 
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User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
PARTS-of-LESSON: It is part of this 
Wholistic approach to patients’ health and welfare. 
TRY ME: Have a go 
Answer the following question: 
Not holding patient-related discussions in public places presenting patient right 
of: 
 
A. protecting patient values and belief. 
 
 
B. confidentiality. 
 
 
C. secrecy and privacy. 
 
 
 
 
Healthcare safety and protection of patient and family rights 
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Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
TRY ME: Have a go 
Answer the following question: 
Not holding patient-related discussions in public places presenting patient right 
of: 
 
A. protecting patient values and belief. 
 
 
B. confidentiality. 
 
 
C. secrecy and privacy. 
TRY ME: Have a go 
Answer the following question: 
Not holding patient-related discussions in public places presenting patient right 
of: 
 
A. protecting patient values and belief. 
 
 
B. confidentiality. 
 
 
C. secrecy and privacy. 
 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
SHOW ME 
Case study 
 
 
Identify, protect, and promote patient rights 
 
 
Rashid’s work friend named Salem told the work’s manager that Rashid was not feeling well and that he was not in a 
good health, which could cause some issue to the efficiency of the work; the manager requested to meet Rashid. In the 
meeting the manager asked Rashid about his health and Rashid thanked him on his kindness (but worried about this 
question), asked the manager “how do you know that am not feeling so good”? The manager felt nervous and hesitated 
to answer directly. After the meeting Rashid called the hospital and complained that someone told his work manager 
about his health condition and that it was a breach to his privacy. Rashid also complained to the healthcare ministry 
and asked his lawyer to sue the hospital. 
 
1. Explain the main patient and family right demonstrated in this case study? 
 
 
2. What is the hospital’s responsibility  towards Rashid? 
JCIA Standard: Upholding patient and family rights to participate in 
the healthcare. 
 
RULES: Just the Facts 
The organization needs to support patient and family rights in patients’ health and welfare. 
 
 
 
Hospital support patient and family rights 
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User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
VALUES & PRINCIPLES: Behind the Scene EXAMPLES: It is like this 
 
Values: Protecting patients’ healthcare rights. 
 
Principle: it is wrong not to protect the patients’ rights. 
 
Policy: Each healthcare organisation has policies that support patient and family rights to participate 
in their healthcare. 
 
Audited activity: Healthcare staff needs to comply with the law to avoid being sued. 
 
For example: Having a benevolent attitude towards helping unwell people. 
 
 
 
video 
 
 
 
 
 
 
Protecting patient and family rights 
 
 
A nurse helping a patient 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
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Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
NON-EXAMPLES: It is never like this 
Abusing the patient verbally. 
 
 
The consequence of this is that: 
the patient will feel uncomfortable, unhappy and worried, and 
it may cause emotional pain to the patient. 
KINDS-of-LESSON: It is kind of like this 
Always being professional 
 
 
 
 
 
 
Protecting patient and family rights 
 
 
 
Patient right not to be abused verbally 
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Training 
 
 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
PARTS-of-LESSON: It is part of this 
Wholistic approach to professional healthcare practice. 
TRY ME: Have a go 
Answer the following question: 
The main parts in supporting the PFR to participate the care process: 
 
 
A. patient, family, staff, hospital. 
 
 
B. patient, government, hospital, family. 
 
 
C. patient, leaders, staff, hospital. 
 
 
 
 
Healthcare safety and protection of patient and family rights to participate in the healthcare 
 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
© 2014 Mahmoud Bakkar – RMIT University - School of Business IT and Logistics 
 
 
 
 
 
 
 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
 
 
mHealthcare 
 
 
Training 
User friendly innovative healthcare education 
Patient and Family Rights PFR Mobile Training Patient and Family Rights PFR Mobile Training 
 
 
TRY ME: Have a go 
Answer the following question: 
The main parts in supporting the PFR to participate the care process: 
 
 
A. patient, family, staff, hospital. 
 
 
B. patient, government, hospital, family. 
 
 
C. patient, leaders, staff, hospital. 
TRY ME: Have a go 
Answer the following question: 
The main parts in supporting the PFR to participate the care process: 
 
 
A. patient, family, staff, hospital. 
 
 
B. patient, government, hospital, family. 
 
 
C. patient, leaders, staff, hospital. 
 
 
Correct, you can continue to the next task Wrong, perhaps you should read the task again 
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SHOW ME 
Case study 
 
 
Upholding patient and family rights to participate in the healthcare. 
 
 
Manal is a new nurse in the hospital, in her second month she was nominated by her direct supervisor to attend a 
training session on patient and family rights (PFR). Through the training course facilitated by an accredited trainer 
Manal wondered how she could participate with the PFR in  the  healthcare process. The trainer  explained  that  a 
patient’s rights are part of the patient’s safety protection, policies and procedures. The trainer gave many examples of 
patient rights, including; patient values and beliefs, their rights to appropriate assessment and management of pain; 
privacy and conditionality. Manal enjoyed her training course and decided to prepare a work plan to implement what 
she learnt in her hospital. 
 
1. Explain the main patient and family right demonstrated in this case study? 
 
 
2. What is the hospital, staff, and patient responsibility towards PFR? 
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** End of Thesis ** 
 
 
